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Topic: The Adventures Of Toto 


Q#1 


Ans. 


Q#2 


Ans. 


Q#3 


Ans. 


Q#4 


Ans. 


Q#5 


Ans. 


How did Toto come to grandfather’s private zoo? 


Toto came to be a member of the grandfather's private zoo after he had bought Toto 
from a tonga driver for the sum of five rupees. Actually, the author’s grandfather did 
not like the place assigned to Toto by the tonga driver. So, in order to give this little 
creature his deserving place, he added him to his personal zoo. 


“Toto was a pretty monkey.” In what sense is Toto pretty? 


Toto was a pretty and attractive red monkey. Toto had bright eyes sparkling with 
mischief,pearly white teeth, quick and wicked fingers and a gracious tail which 
served as a third hand. The smile of Toto was cute .altogether these qualities made 
him pretty. 


Why does Grandfather take Toto to Saharanpur and how? 


The author and his grandfather keep Toto in a closet in the author's room. But Toto 
caused destruction of the ornamental paper and blazer. Then Toto is transferred to 
the servant's quarter which is a residence of other animals. But, there also Toto 
didn’t allow any of his comrades to sleep. So, grandfather doesn't find any 
alternative than to take Toto along with him to Saharanpur. 


Grandfather took Toto in a big black canvas kit bag with some straw at the bottom. 
Whydoes the ticket collector insist on calling Toto - a dog? 


At first the ticket collector may have felt him to be a dog in a rush and asked 
Grandfather to pay his fare. But on experiencing the argument made by Grandfather 
regarding tortoise, we come to a conclusion that the ticket collector had deliberately 
put him in the category of dogs believing that monkeys should be charged with fare 
as the dogs are 


How does Toto take a bath? Where has he learnt to do this? 


Toto’s way of taking a bath seems to resemble to those of kids. When he is provided 
with warm water, he cleverly examines the temperature and then slowly steps into 
the bowl having water. Then he takes soap and rubs it all over himself. When the 
water cools down, he gets out quickly and rushes to the kitchen fire to warm 
himself. 


He has learnt this method of bathing from Ruskin bond, the author. 
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Q#6 How does he almost boil himself alive? 


Ans. One day, Toto removes the lid of the kitchen kettle left on the fire to boil. Finding 
the water just warm enough for a bath, he gets in. Initially he feels comfortable but 
when water starts boiling, he raises himself. But on finding it cold outside, sits 
down again. He continues to hop up and down until grandmother arrives and pulls 
him half boiled out of the kettle. 


Q#7 Which activity of Toto annoyed grandmother? 


Ans. One day, Toto was stuffing himself with rice. Grandmother screamed on seeing him 
and he threw things at the family members. Then he escaped through the window 
with the dish of pullao and sat on a tree. After finishing the dish, he threw the 
container on the ground which broke into pieces. This annoyed grandmother. 


Q#8 Why does the author say, “Toto was a not the sort of pet we could Keep for 
long”? 


Ans. The author says so because the family is not well off and cannot afford the frequent 
loss of dishes, clothes, curtains and wallpaper. Toto also disturbed the other 
animals over there 


Topic: Beauty 


Central Idea: -This poem is an exemplary example of a romantic poem. It shows how the 
poet is completely enthralled by the beauty of his beloved. He says that he has seen the 
fascinating sights of nature created by the God but nothing on this planet is as beautiful as 
his beloved. 


Summary: - The poem ‘Beauty’ has been composed by ‘John Edward Masefield’. The poet 
describes the beauty of his beloved. He seems to be fascinated by her beauty and concludes 
that the beauty of his beloved is far better than the beauties of nature. In the starting lines, 
he describes the natural bounties. He says that he has experienced the daybreak and dusk 
on moors and hills full of winds. All these beauties appear in a formal and descent manner 
like the tunes of Spain which are known for their serious and slow rhythmic melody. He 
says that he has seen the beautiful spring season of April bringing daffodils;green 
springing grass and warm soothing rain. He has also been able to hear the beautiful tunes 
of slow rattling of blossoms and sound of sea waves. He has traveled to many places and 
has seen beautiful and strange lands from the ships. But at last he concludes that even after 
possessing such beautiful experiences, he finds the beauty of his beloved as the loveliest 
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creation of God. He is greatly impressed by the voice, hair, eyes and lips of his beloved and 
considers them superior to all. 


Q#1 What are the various things of beauty the speaker has seen? 

Ans. The speaker has seen many beautiful things like dawn and dusk on moors and 
windy hills; April season with daffodils, green grass and warm rain; sound of 
blossoms and sea waves; strange and beautiful lands. 

Q#2 What are the loveliest of all these things God has shown to the poet? 

Ans. The loveliest of all these things God has shown to the poet are the voice, hair, eyes 
and beautiful lips of his beloved. 

Q#3 To whom do the words in the last line refer to? 

Ans. The last line refers to the beloved of the poet. 

Q#4 Why does the poet compare dawn and sunset to slow old tunes? 

Ans. The poet compares the dawn and sunset to slow old tunes because the latter are 
played in a descent, formal manner. Similarly, the dawn and sunset appear in the 
Same manner i.e. in a very disciplined, systematic and descent manner without any 
chaos. 

Q#5 How does God's creation appear to the poet? 

Ans. Everything that has been created by God seems beautiful to the poet. But he seems 
to be enthralled by the beauty of his beloved, which he considers the most beautiful 
of all the creations. 

Learning About Literacy Devices:- 

Q#6 What does the poet mean by the song of the blossoms? 

Ans. By the song of blossoms, the poet means the sound produced by blossom due to 
slow, gentle wind. 

Q#7 What is contrast between the last line and the rest of the poem? What does it 

suggest? 

Ans. The contrast between the last line and the rest of the poem is the comparison 


between the beauty of nature and the beauty of his beloved. 
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It suggests that the poet loves his beloved deeply and is greatly impressed by her 
beauty. That is why the beauty of nature seems to be insignificant to him. 


Topic: MotiGuj—The Mutineer 


1) Why did Moti-Guj love his master even though he would beat him sometimes ? 

a. MotiGuj loved his master very much even though he would beat him 
sometimes because he knew that his master would beat him only because of 
excessive drinking. Moreover, after the beating was over MotiGuj knew 
that his master would hug him and give him his favourite liquor. 

2) How long was Deesa to be away and how did he tell MotiGuj about 7۶ 

a. Deesa was supposed to be away from the plantation for ten days. Deesa had 
a peculiar way of making MotiGuj aware of his holidays. He took a 
tent-peg and hit MotiGuj ten times on the nails of his forefeet. In this way, 
he convinced his elephant about his holidays. 

3) What were the lies Deesa told his employer? Why did he tell such dreadful 
stories? 

a. Deesa told three lies one after the other. At first, he told the planter that his 
mother had died but the planter reminded Deesa that he had told this lie 
twice before. Then Deesa told him that it was his aunt who had died. The 
planter was not convinced, so Deesa told the third lie that there was plague 
in his village due to which all his wives were dying. This also did not work 
because Chihun informed the planter that Deesa had not even a single wife. 
Deesa was not satisfied with the small amount of liquor he had. He wanted 
to take leave for some days in order to be properly drunk. That is why he 
told the planter these lies. 

4) How did Deesa look after MotiGuj? 

a. Deesa looked after MotiGuj very affectionately. Once a week, he led 
MotiGuj into the river. The elephant would lay by his side and his master 
would bathe him with the help of a coir swab and a brick. Finally,he would 
carefully examine his eyes, ears and feet in case of sores. 

5) How did MotiGuj bid Deesa good-by? 

a. MotiGuj puts trunk around Deesa and swung him twice in air. This was his 

way of bidding good bye to his master. 
6) Why did MotiGuj become a mutineer? 

a. MotiGuj worked hard for ten days in spite of his loneliness without his 
master. But, when his master outstayed the leave and did not return on the 
said day, he became unmanageable and rebelled against the authorities. 
Thus, he became a mutineer. 

7) How did MotiGuj react to Desa's return? 
a. When Deesa returned, he called his elephant using a mysterious elephant 


Legend School of Education, Kanitar, Saderbal. Class 9th, Eng. U2 





language, in response to this, MotiGuj came running to his master and fell 
into his arms, trumpeting with joy. Both of them wept and slobbered each 
other. 
8) Why was Chihun angry with MotiGuj? How did MotiGuj react to his remarks? 

a. Chihun was angry with MoliGuj because he disobeyed him and refused to 
work on the plantation. He went out of the control and did not bother about 
Chihun’s threats. He bent his ears forward and humped loudly in order to 
show violation against his temporary master. 


Topic: The Road not Taken 


Central Idea:- A human being gets many opportunities in life. These choices and 
decisions shape up the life of humans, it affects not only his future course of life on this 
earth but also his spiritual life after death. 

Summary:- The poem "The Road Not Taken" has been penned down by "Robert Frost’. 
In this poem, the poet talks about making choices and the choices that shape us. The poet 
talks about two roads forked in a small wood in autumn season. He was standing there 
but was in a dilemma which road to be opted for. Since, he could not travel both the roads 
together, he stood gazing at the roads upto a point where the road bent behind the bushes. 
Finally, he decided to travel the other road which appeared to be as beautiful as the first 
one. Itappealed him because it was more grassy and untrodden. Then as he proceeded, 
he discovered that both the roads showed equal signs of wear. As he moved on, he 
found fewer people had travelled through the road. After exploring the road, he 
decided to try the next road for the next trip. But at the same time, he knew that there 
was little chance of coming back since every road lend to a new road. 

In the last stanza, the poet leaves a sigh and imagines himself at a time many ages from 
there. He says that he will recall his choice of selecting the path. It is his decision only 
that made the difference and this decision affected not only his worldly life but eternal 
life as well. 


Q1 Where does the traveler find himself? What problem does he face? 
Ans :The travelerfinds himself at a place where the road bifurcated. He 1s in a dilemma 
which way to go by. 


Q2: What is the difference between the two roads as described by the poet in 
Stanzas two and three? 

Ans.One road, was grassy and less traveled by people while the other was much traveled 
and had turned black. 
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Q3 Which road does the poet choose? Does he regret his decision? 
Ans.The poet chooses grassy and less traveled road. Yes, he regrets his decision. 


Q4 Find the rhyme scheme of the poem. 
Ans. The rhyme- scheme of the poem is abaab. 


Q5 Explain the meaning of the following phrases: 

a) Yellow wood:- It means a small forest, where the foliage has turned yellow because 
of autumn season. 

b) Bent in the undergrowth:-A point where the road bents behind the bushes 

c) Trodden black:- Turned black by being used much. 
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TOPIC ;Saint of the Gutters 


Flock Gather or move in crowds Whenever my uncle comes, the children of our 
locality flock to him. 


Meek, modest, not proud. One should always try to be humble. 
High rank He is a man of dignity. 


One whose soul can communicate with | To be a mystic is not easy. 
God. 


Ready to do anything I am desperate to get water. 
Extremely poor We should help the destitute. 


religious duties. 
He has devoted his life to the service of 
humanity. 


Q#1 What activities made Mother Theresa so exceptional? 

Ans. Agnes who later became famous as Mother Theresa was a Catholic Christian. Right from her 
childhood, she walked away from the beaten track. She would enjoy doing religious duties 
like decorating the church for festivals and singing in the church choir. She was inclined to 
serve humanity. 

She had reached the level of a mystic just at the age of fifteen when she heard her inner voice 
asking her to follow God and serve humanity. She worked for the benefit of the poor by 
setting up Nirmal Hriday, the home for the poor, the orphans and the dying. 

So, she dedicated her life to the service of the poor and destitute. She lived a life of poverty 
and simplicity and won the hearts not only of the poor but also of the rich, famous and 
powerful people. 

Q#2 Why did Mother Theresa leave St. Mary High School? 

Ans. St. Mary High School was meant for the girls from rich backgrounds. While teaching there, 
Mother Theresa was not satisfied because her ambition was to serve the poor. So, she left the 
school in order to dedicate her life to the service of humanity. 

Q#3 What did Mother Theresa mean by ‘to fail would be to break faith’? 

Ans. Mother Theresa strictly believed that God wanted her to obey his will by helping the poor 
and the destitute. He communicated with her through her soul and asked her to serve 
humanity. Thus, these words mean that if she failed in her work of helping the poor, 1t would 
mean that she broke the trust (faith) of God in her. 

Q#4 What kind of life did Mother Theresa lead? 

Ans. Mother Theresa lived the life of poverty and chastity. She dedicated her whole life to the 
service of humanity. She worked for the betterment of the poor, the orphans, the destitute 
and the dying. 

Q#5 Why do you think Mother Theresa learnt Bengali? 

Ans. Very early in her life, Mother Theresa had decided to come to India with a mission of helping 
the poor. She had resolved to go to Kolkata and serve the poorest of the poor in this part of 
the world. But for this she needed to make herself able to communicate with the people 
living there thus she learnt Bengali before starting her mission. 





Legend School of Education, Kanitar Saderbal Class: 9^", Eng,T1 


Q#6 What did Malcolm Muggeridge see on the streets of Calcutta? 
Ans. Malcolm Muggeridge was a well known British writer. In 1970 he came to Koltata. One 
day while walking through a street, he saw Mother Theresa cleaning the sores on the body of 
a half- dead man. He was very surprised to see that this great woman was doing such a repelling 
job with utter happiness and satisfaction. She did not have even the slightest trace of disgust at the 
bad smell. He was quite impressed on seeing the glow of peace on Mother Theresa’s face while 
serving the poor and treating the dying. 


Topic: Sheikh Noor-ud-din Wali 


Q1. Why did Sheikh Noor-ud-Din Wali enter the cave? 

Ans. Sheikh-ul-Aalam preferred to live a life of isolation right from his childhood. He was not 
attracted by the pleasures of material world. Even after his marriage, when he had his own children, 
he was not attracted by the family life. He was very pious and lived a very simple life in isolation. 
To be isolated from the worldly affairs, he decided to enter the cave to purify himself spiritually 
through meditation and by doing penance. 


Q2. What does Sheikh-ul-Aalam mean? 
Ans. By the word 'sheikh-ul-Aalam' we mean ‘spiritual guide of the world' or ‘a saint of world 
stature’. 


Q3. What kind of life did Sheikh-ul-Aalam lead? 

Ans. He led a very simple, monastic and saintly life. His commitment to the principles of truth, 
justice and love reveals that he led a life of truthfulness and simplicity. He dedicated his whole life 
to the service of mankind and proved to be a true saint. 


Q4. What did Sheikh-ul-Aalam teach the people? 

Ans. He taught the people the true word of God. He preached the basic principles of Islam based on 
truth, justice, love and honesty. As a missionary, he taught that 'A true saint is the one who fulfills 
the duties of life with honesty, truthfulness and humanity and does not escape from worldly duties. 
In one of the verses from his book, he says that the chosen servants of God are those who worship 
him sincerely and fulfill their duties in life regularly. 

He was not only the man of thoughts but also the man of actions. His life story is a practical 
example of his teachings which 1s sure to guide us and show us the real path. 


Q5. What made people flock to Sheikh? 

Ans. Sheikh's thoughts and pious life deeply impressed the people around him. He dedicated 
himself to the service of mankind. He spread the true message of God among the people and 
preached the basic fundamentals of Islam. The people from every nook and corner of the Kashmir 
Valley began to flock around him to seek spiritual guidance from this great saint. 
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1) 


2) 


3) 


4) 


5) 


6) 


7) 


5) 


Topic: Old Man at the Bridge 


Why were the old man's clothes dusty? Why did he not cross the bridge? 

a. The old man's clothes were dusty because he had traveled a long distance on foot. He 
didn't cross the bridge because he was so tired that he couldn't go farther. 

Why did the old man leave San Carlos? Why did the old man want to go to Barcelona? 

a. The old man left San Carlos because the army had to install artilleries there to defend 
their region from the attack of fascists. He wished to go to Barcelona in order to be 
safe from the attack of the enemies. 

‘Oh, I said, not quite understanding. What was it about........ 

a. The statement ‘I was taking care of animals didn't give a clear idea whether it was his 
profession or hobby. Moreover, his personality didn't give any clue of his being a 
shepherd or a herdsman. 

Where does the narrator expect the approaching battle to take place? 
a. The narrator expected the approaching battle to take place in Ebro Delta. 
It's better not to think about the others’. What does the old man....... 

a. By “the others" he means the other animals except the cat and four pairs of pigeons, 
1.e. the goats. He says so because he is well convinced by this fact that he cannot do 
anything about those animals which were left among the artillery. Thus, he 1s trying to 
comfort himself by thinking that they would be alright like the cat and pigeons. 

Did the old man look upon his animals as his family? .......... 

a. Yes, the old man looked upon his animals as his family. He seemed to be worried 
about those animals like the parents worry about their children. 

b. He was worried about them because he had left them at a place where the army was 
using artillery. So his fear and worry was natural. 

c. The artillery would harm his animals as per the old man because wars cause 
destruction of every living being on this earth 1.e. both humans and animals. 

The old man was a victim of war but he had no wish to play a part in it. How do...... 

a. The old man was a victim of war but he had no wish to play a part in it because he 
was not in favour of any political party and thus was without politics. He was a 
common innocent man who suffers without any reason and has actually no role to play 
in the war. We come to know about this from the statement, 'I am without politics’. 

Wars have adverse effect on our lives. How does the story bring out this truth? 

a. Wars certainly affect our lives adversely. This truth is clearly revealed from this story. 
The people are forced to leave their native places and are left helpless because of the 
wars. The atmosphere of the place becomes totally disturbed, mysterious and 
fearsome. Every creature seems to be in a continuous fear of death and destruction. 
Even the innocent animals are severely affected by the wars. Thus, wars create chaos 
and disturbance in the life of every living being. 
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Topic: I Cannot Remember My Mother 


Sum and substance:- 


Central Idea:- There 1s a great bond of love and affection between mother and her child. This association is 
such a strong one that even death cannot break it. The mother and her child keep on longing for each other 
whenever they are apart. 


Summary:- The poem ‘I Cannot Remember My Mother’ has been penned down by ‘Rabindra Nath 
Tagore’. The poet describes the sensitive and affectionate feelings of a child who has lost his mother when 
he was very young. He expresses the inability to recall the actual face and features of his mother but he uses 
various senses like sight, sound and smell to convey happy memories of his mother in him. The poet reveals 
his deep seated love for his mother by feeling her around every now and then. The poet says that when he is 
busy at play, suddenly a tune comes to his mind and he remembers that this tune used to be sung by his 
mother when she rocked his cradle. The poet further says that in autumn, the shiuli tree in Bengal, blossoms 
into fragrant tiny flowers which are used for the morning worship at temple. So, the powerful fragrance of 
these flowers makes him to recapitulate the happy memories of his mother. In the last stanza, the poet 
recalls the quiet, serene gaze of his mother at his face when he looks at the vast expanse of the clear blue sky 
and he feels that the caring look of his mother has spread all over the sky. 


uestions 


Q#1 What is the poet doing when he remembers his mother? 
Ans. The poet is busy in playing when he remembers his mother. 


Q#2 In what ways does the poet feel the presence of his mother? 

Ans. The poet feels the presence of his mother by recalling the tune she used to hum; by the smell of 
chamomile flowers in temples and by the calmness and stillness of the sky which he compares to his 
mother. 


Q#3 What does the poet hear when he is at play? 
Ans. The poet hears a tune when he is at play and he considers it to be the same tune which his mother 
used to sing when she rocked his cradle to soothe him. 


Q#4 What word do we use for the cradle song? 
Ans. We use the word ‘lullaby’ for the cradle song. 


Q#5 Is the poet’s mother dead or alive? How do you come to know? 
Ans. The poet’s mother is dead because he seems to crave for his mother and uses his senses and various 
natural things to recall his mother. This clearly shows that she is not with him. 


Q#6 What sights and smells remind the poet of his mother? 
Ans. The sight of the calm sky and the smell of fragrant shiuli flowers remind the poet of his mother. 


Q#7 What are the feelings that this poem arouses in you? 

Ans. The poem makes us feel that mother and her child are closely associated and emotionally bound to 
each other. A mother forms an integral part of her child’s life without whom he seems to be helpless 
and incomplete. 
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Topic: ON KILLING A TREE 


Central Idea: The killing of a tree can be compared to the violence involved in curbing and 
suppressing goodness. Although great efforts can be used to eradicate goodness from this globe but it is 
impossible to uproot the deep roots of virtue from this earth. 


Summary: The poem 'On Killing A Tree" has been penned down by 'Gieve Patel". This is a sarcastic poem 
in which the poet uses various criticisms against killing a tree. The poet says that a tree takes a long time to 
be uprooted because it has utilized various resources from earth like water, nutrients and has grown up into a 
well built tree which cannot be uprooted with a simple blow of a knife. It has consumed earthly resources to 
sprout leaves from its cracked bark. So in order to kill a tree, a lot of effort is needed. By heavy blows, the 
plant can be felled but the injured bark can heal and give rise to small branches which can grow to the 
former size, if neglected. 

In the next stanza, the poet uses the sarcasm that it is impossible to uproot a plant completely with less 
effort. He says that to eradicate the plant from its native place, the root which is set deep in the earth, 
holding it very fast, is to be chopped out. Then after digging deep, one can find the lively and active part of 
the tree which is very sensitive and remains preserved in the deep layers of earth. Then, finally, the tree is to 
be-browned and hardened in sun to cause its withering otherwise it can develop roots and grow again. The 
poet depicts the fact that the truth takes a lot of time to be established and it is almost impossible to remove 
it from the earth otherwise, the existence on earth will cease to continue. 


Ql. Growth of a tree is a long process; Killing of a tree is a longer process. Do you agree? 

Ans. Growth of a tree is long process but the killing of a tree is a longer process. We certainly agree 
with it because in the course of time, the tree uses up all the resources of earth to grow into a stout, 
well built tree which is very difficult to be uprooted completely. 

O2. How has the tree grown to its full size? List the words suggestive of its life and activity. 

Ans. The tree has grown to its full size by using resources of earth, absorbing water from It, 
developing various branches and leaves after consuming various nutrients. The words which suggest 
its life and activity are: 

1) ‘Bleeding bark':- It indicates that the plant is active and will heal quickly and then continue 

further growth. 

11) "The resource 1.e. main part of root which mainly causes growth is 'white and wet’ indicating that 
the tree 1s very active. 

111) If the tree is left unchecked after being uprooted, it can develop ‘miniature boughs' which can ١ 
grow to former size. 

O3. What does the poet mean by the bleeding barks? What makes it bleed? 

Ans. 'Bleeding bark" means the injured part of the tree where the plant has been uprooted. It 1s 
bleeding because of the jab of axe used in uprooting it. 

O4. The poet says 'No' in the beginning of the third stanza. What does it signify? 

Ans. "No' in the third stanza is used as a criticism or a sarcastic expression. The poet says that even 
if we use great effort to uproot a plant but still it is impossible to destroy it completely. 

O5. What does the poet mean by the earth cave? 

Ans. The 'earth cave’ means the deep layers of earth in which the tree anchors its roots. Since, the 
root is fixed very deep that is why earth is compared to a cave which 1s known for its depth. 

Q6. What according to the poet can kill a tree? 

Ans. The complete uprooting of a tree from the deep layers of the earth and then sun drying it so 
that 1t becomes brown, hard, twisted and withered can kill a tree. 

Learning About The Literary Devices: 

Beginning with the title, what are words and images that are suggestive of violence in the poem? 
Ans. The words which suggest violence in the poem are: 
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1) Jab of the knife. 11) Hack 111) Chop iv) Snapped v) Browning 

vi) Hardening vil) Twisting vill) Withering 

The images that are suggestive of violence in the poem: 

1. The root is to be pulled out. 

11. Itis to be roped, tied and pulled out- snapped out and pulled out entirely. 


Topic: If I were you 


1) At last sympathetic audience........... 

a. Gerrard, the main character of the play says these words. 

b. He said this to win the confidence of the intruder. 

c. He 1s sarcastic. 

2) Why does the intruder chose Gerrard as the man whose identity he wants to take on? 

a. The intruder is a thug and a fugitive. He has killed a cop and is being searched by 
police. He sees that Gerrard resembles him in his built and thus intends to kill and 
impersonate him to escape from the police. 

3) "I said it with bullets”............. 

a. Gerrard says this. 

b. It means that Gerrard has also murdered someone and 1s a criminal. 

c. No, this is not the truth. He says this only to outwit the intruder. He wants to make 
him believe that he, too, 1s a criminal like him. 

4) What is Gerrard’s profession? Quote the parts of the play that support your answer. 

a. Gerrard was a playwright. He was working for some theatre group. We know this 
when he says in the end of the play, ‘Sorry I cannot let you have the props in time for 
rehearsal. I think I'll, put it in my next play. 


a. The intruder says this. 
b. He says this because Gerrard seems to be in lighter mood and seems to have no fear of 
death. 
c. Actually he is trying to scare him. 
d. Intruder threatens Gerrard that he would murder him. 
6) They can’t hang me twice.......... 
a. These words are said by intruder. 
b. The intruder makes the remarks that he can't be hanged twice for the two murders, 
since he has already killed a cop and he doesn't mind even killing Gerrard. 
7) “A mystery I propose to explain"....... 
a. Gerrard wants to tell the intruder that he is not a Sunday school teacher. He 1s a 
criminal who has murdered someone and the police is after him. 
S) "This is your big surprise"................ 
a. It has been said when the intruder 1s about to shoot Gerrard. 
b. Gerrard tells the intruder that he is also a killer and wanted by police. He says that one 
of his men has been caught and police is expected to come any moment. It 1s really a 
surprise for the intruder who warns to impersonate Gerrard and live a peaceful life. 
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Class IX - NCERT —Maths Exercise (3.1) 


Question 1: 
How will you describe the position of a table lamp on your study table to another person? 


Solution 1: 


Let us consider the given below figure of a study stable, on which a study lamp is placed. 








From the Figure Above, 
e Consider the lamp on the table as a point 
ə Consider the table as a plane. 
We can conclude that the table 1s rectangular in shape, when observed from the top. 
o The table has a short edge and a long edge. 
o Let us measure the distance of the lamp from the shorter edge and the longer 
edge. 
o Let us assume 
+ Distance of the lamp from the shorter edge is 15 cm 
+ Distance of the lamp from the longer edge, its 25 cm. 


Therefore, we can conclude that the position of the lamp on the table can be described in two 
ways depending on the order of the axes as (15, 25) or (25, 15). 


Question 2: 

(Street Plan): A city has two main roads which cross each other at the center of the city. These 
two roads are along the North_South direction and East_West direction. 

All the other streets of the city run parallel to these roads and are 200 m apart. There are 5 streets 
in each direction. Using 1 cm = 200 m, draw a model of the city on your notebook. Represent the 
roads/streets by single lines. There are many cross- streets in your model. A particular cross- 
street is made by two streets, one running in the North_South direction and another in the East_ 
West direction. Each cross street is referred to in the following manner: If the 2 street running 
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in the North_South direction and 5" in the East_West direction meet at some crossing, then we 
will call this cross-street (2, 5). Using this convention, find: 

(1) How many cross - streets can be referred to as (4, 3). 

(11) How many cross - streets can be referred to as (3, 4). 


Solution 2: 

Draw two perpendicular lines as the two main roads of the city that cross each other at 
the center 

Mark it as N_S and E_W. 

Let us take the scale as 1 cm = 200 m. 

Draw five streets that are parallel to both the main roads, to get the given below figure. 
N 


Siréet 1 Street? Street3 Street4 Street 5 


g Stresi 5 


3, 4 5 

I ba o Street 4 

SEES (4, 3) 

و و جج 
ò Street?‏ | 


Ld 
E 
= 
و‎ 
iT 
31 


Street plan is as shown 1n the figure: 
(1) There is only one cross street, which can be referred as (4, 3). 
(11) There is only one cross street, which can be referred as (3, 4). 
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Exercise (3.2) 


Question 1: Write the answer of each of the following questions: 

(1)What is the name of horizontal and the vertical lines drawn to determine the position of any 
point in the Cartesian plane? 

(41)What is the name of each part of the plane formed by these two lines? 

(411) Write the name of the point where these two lines intersect. 


Solution 1: 
(1) The horizontal line that is drawn to determine the position of any point in the Cartesian plane 
is called as x-axis. 


The vertical line that is drawn to determine the position of any point in the Cartesian plane is 
called as y-axis. 





Quadrant | 
(+, +) 


Quadrant ll 


(= +) 


5-5 






Quadrant IV 
(+ i -) 


Quadrant Ill 


(mee) -3 
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(111)The point, where the x-axis and the y-axis intersect is called as origin (O) 


Question 2: See the figure, and write the following: 
(1)The coordinates of B. 

(11) The coordinates of C. 

(11) The point identified by the coordinates (_3, 5). 
(iv) The point identified by the coordinates (2, _4). 
(v)The abscissa of the point D. 

(v1) The ordinate of the point H. 

(vii) The coordinates of the point L. 


(viii) The coordinates of the point M. 
y 





Solution 2: 
From the Figure above, 
(i) The coordinates of point B is the distance of point B from x-axis and y-axis. 
Therefore, the coordinates of point B are (_5, 2). 
(11) The coordinates of point C is the distance of point C from x-axis and y-axis. 
Therefore, the coordinates of point C are (5, _5). 
(11) The point that represents the coordinates (_3, _5) is E. 
(iv) The point that represents the coordinates (2, _4) is G. 
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(v) The abscissa of point D is the distance of point D from the y-axis. Therefore, the 
abscissa of point D is 6. 

(vi) The ordinate of point H is the distance of point H from the x-axis. Therefore, the 
abscissa of point H is _3. 

(vii) The coordinates of point L in the above figure is the distance of point L from x-axis 
and y-axis. Therefore, the coordinates of point L are (0, 5). 

(viii) The coordinates of point M in the above figure 1s the distance of point M from x-axis 
and y-axis. Therefore the coordinates of point M are (_3, 0). 


Exercise (3.3) 


Question 1: 
In which quadrant or on which axis do each of the points (_2, 4), (3, _1), (—1, 0), (1, 2) and 
(_3, _5) lie? Verify your answer by locating them on the Cartesian plane. 


Solution 1: 


To determine the quadrant or axis of the points (_2, 4), (3, 1), 1, 0), (1, 2) and 
(3, _5). 


Plot the plot the points (_2, 4), (3, _1), (_1, 0), (1, 2) and (_3, _5) on the graph, to get 
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From the figure above, we can conclude that the points 
„ Point (_2, 4) lie in IF" quadrant. 
„ Point (3, _1) lie in IV" quadrant. 
o Point (_1, 0) lie on the negative x-axis. 
„ Point (1, 2) lie in I* quadrant. 
„ Point (_3, _5) lie in I? quadrant. 


Question 2: 
Plot the points (x, y) given in the following table on the plane, choosing suitable units of distance 
on the axes. 





Given, 





J 
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Draw X'OX and Y'OY as the coordinate axes and mark their point of intersection O as the 
Origin (0, 0) 


In order to plot the table provided above, 
Point A(_2, 8) 

o Take 2 units on OX’ and then 8 units parallel to OY 
Point B (_1, 7) 


o Take -1 unit on OX’ and then 7 units parallel to OY 
„ Point C(O, _1.25), 
o Take 1.25 units below x-axis on OY' on the y-axis 
Point D(1, 3) 
o Take | unit on OX and then 3 units parallel to OY 
„ Point E(3, _1), 
o Take 3 units on OX and then move 1 unit parallel to OY' 


Class IX -NCERT—Maths Exercise(4.1) 


Question 1: 
The cost of a notebook 1s twice the cost of a pen. Write a linear equation in two variables to 
represent this statement. (Take the cost of a notebook to be Rs. x and that of a pen to be Rs. y.) 


Solution 1: 
e Let the cost of a notebook be Rs.x 
e Let the cost of a pen be Rs.y 
Given: Cost of Notebook is twice the cost ofPen 


Therefore, we can write the required linear equation in the 
form of, Cost of notebook = 2 x Cost of pen 


x= 2y 
x—2y=0 


Question 2: 
Express the following linear equations in the form ax + by + c = 0 and indicate the values of a, b, 
c in each case: 


(1) 2x + 3y = 9.35 
7 y 
1) x 10-تۓ۔‎ = 0 
(11) : 


(11) —2x + 3y =6 
(iv) x =3y 

(v) 2x = -5y 

(vi) 3x + 2 =0 
(vii) y— 2 =0 
(viii) 5 =2x 


Solution 2: 

(i) 2x +3y =9.35  --------------- Equation (1) 

2x+3y—9.35=0 

Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
٠ a=2, 
e b=3, 
e c=-9.35— 
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A) ےر‎ 10-08 eect Equation (1) 
Comparing Equation (1) with standard form of the linear equation, ax + by + c = 0 we have, 
e a=], 
1 


© b= _5 
e c=-l10 


9 


(111) —2x + 3y=6 ------------------- Equation(1) 

—2x + 3 - 60 - 0 

Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
e a=-2, 
e b=35, 
e c=-6 


(1V) x=3y ------------------ Equation(1) 


Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
e a=l, 
e b=-3, 
e c=0 


(v) 2x=—5y------------------- Equation(1) 

2x+5y+0=0 

Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
èe a=2, 


(v1) 3x + 2=0 ------------------ Equation(1) 

We can write Equation (1) as below, 

3x + پ0‎ +2 - 0 

Comparing this equation with ax + by +c =0, 
e a=3, 


(vil) y — 2= Q ----------------- Equation(1) 

We can write Equation (1) as below, 

Ox+ly-—2=0 

Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
e a=0, 
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e b=], 


e c=-2 
(vill) 5=2x ------------------ Equation(1) 
—2x +0y+5=0 
Comparing this equation with standard form of the linear equation, ax + by + c = 0 we have, 
e a=-2, 
e b=0, 
e c=) 


Exercise (4.2) 


Question 1: 
Which one of the following options 1s true, and why? y = 3x + 5 has 


(i) A unique solution, (11) only two solutions, (111) infinitely manysolutions 
Solution 1: 
Given: 
o ¥ =3 x + 5 isa linearEquation. 
For x = 0, y = 0 + 5 = 5 Therefore, (0, 5) is anothersolution. 


O 
o Forx=1,y=3x1+5=8 Therefore (1, 8) is anothersolution. 
o Fory=0, 3x + 5 = 01۰ the one solution 


Clearly, for different values of x, we get another value ofy. 


Thus, the chosen value of x together with this value of y constitutes another solution of the given 
equation. 


So, there is no end to different solutions of a linear equation in two variables. Therefore, a linear 
equation 1n two variables has infinitely many solutions 


Hence (111) 1s the correct answer 
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Question 2: 
Write four solutions for each of the following equations: 


(i) 2x+y=7 
(i) ma + y =9 
(iii) x =4y 


Solution 2: 
Gj) 2x+y=7 
Given, 
e Linear Equation, 2x + y =7 
We can write the above equation as below by simplifying 
y =/-2x ----------- Equation(1) 


Let us now take different values of x and substituting in the Equation (1), we get 
e Forx =0, 
2(0) + y =7 
=>y=7 
Hence, we get (x, y) = (0, 7) 


e Forx=1l, 
2(1) + y =7 
>y=5 
Hence, we get (x, y) = (1, 5) 


e Forx=2, 

2(2) + y =7 

>y=3 

Hence, we get (x, y) = (2, 3) 
e For x =3, 

2(3)+y=7 


>y=1 
Hence we get (x, y) = (3, 1) 


Therefore the four solutions of the given equation are (0,7) , (1,5), (2, 3), (3,1) 
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(i) mx +y=9 
Given, 
e Linear Equation, 7x + y =9 
We can write the above equation as below by Transposing 
y = 9-7 ----------- Equation(1) 


Let us now take different values of x and substituting in the Equation (1), we get 


e For x =0, 
y=9- m0) 
>y=9 
Hence we get (x, y) = (0, 9) 


e Forx=l, 
y=9- a(l) 
=9-7 
Hence we get (x, y) = (1, 9- 7) 


e For x =2, 
y=9- m2) 
Hence we get (x, y) = (2, 9 -27( 


e Forx =3, 
y =9- 73) 
Hence we get (x, y) = (3, 9 - 37) 


Therefore the four solutions of the given equation are (0,9), (1,9 - =), (2,9-2 رر‎ (3, 9-3 
(il) x =4y 


Given, 
e Linear Equation, x =4y 
We can write the above equation as below by Transposing 
y—x/4 ---------- Equation(1) 
Let us now take different values of x and substituting in the Equation (1), we get 


e Forx=0O, 


y = 0/4 =0 
Hence we get (x, y) = (0, 0) 


4. Linear Equations inTwoVariables www.vedantu.com 


e Forx=l, 
y =1/4 
Hence we get (x, y) = (1, 1/4) 


e Forx=2, 
y = 2/4 = 1/2 
Hence we get (x, y) = (2, 1/2) 


e Forx=3, 
y =3/4 
Hence we get (x, y) = (3, 3/4) 


Therefore the four solutions of the given equation are (0, 0), (1, 1/4), (2, 1/2), (3, 3/4) 


Question 3: 

Check which of the following solutions of the equation are x — 2y = 4 and which are not: 
(i) (0, 2) 

(11) (2, 0) 

(111) (4, 0) 

(iv) (2, 4 2Y 

(v) (1, 1) 


Solution 3: 

Given : x — 2y = 4 is aLinearEquation ----------- Equation(1) 

(i) (0, 2) 

B Substituting x = 0 and y = 2 in the L.H.S of the given Equation (1) 
xX — 2y 
= (0) - (2) 2 
= - 4 24 5 

L.H.S #R.H.S 

Therefore, (0, 2) is not a solution of this equation. 


(11) (2, 0) 

By Substituting, x = 2 and y = 0 in the L.H.S of the given Equation (1), 
x= Zy 
= 2 — 2(0) 
= 2 4 #4 RHS 

L.H.S #R.H.S 

Therefore, (2, 0) is not a solution of this equation. 
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(111) (4, 0) 

By Substituting, x = 4 and y = 0 in the L.H.S of the given Equation (1) 
x= 2y 

= 4-2(0) 

=4 

L.H.S = R.H.S 

Therefore, (4, 0) is a solution of this equation. 


(iv) ( 2, 4 2) 
By Substituting, x= 2and y=42 inthe L.H.S of the given Equation (1) 
x —2y 


= 2-82 
=— 7 2 444RHS 


L.H.S #R.H.S 
Therefore, 1s not a solution of this equation. 


(v) (1, 1) 

By Substituting, x = 1 and y = 1 in the L.H.S of the given Equation (1) 
x — 2y 

=1-2(1) 

و 

= — ] #4 #4 RHS 

L.H.S #R.H.S 

Therefore, (1, 1) is not a solution of this equation. 


Question 4: 
Find the value of k, if x = 2, y = 1 is a solution of the equation 2x + 3y = k. 


Solution 4: 


Given : 2x + 3y = k is theLinearEquation ------------------ Equation(1) 
e x=2 
e y =1 
e k=? 


By substituting the values of x and in the Equation (1), 


2x + 3y =k 
=> 2(2)+ 3)1( = k 
>4+3=k 


=> Hence, k = 7 
Therefore, the value of k is 7. 
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Exercise (4.3) 


Question 1: 
Draw the graph of each of the following linear equations in two variables: 
i) x+y =4 


(i) x -y=2 
(111)y =3x 
)1۷(3 =2x +y 


Solution 1: 
(i) x+y =4 
Given : Linear Equation 


X + y = 4 > y =4-x------------------- Equation(1) 


By substituting the different values of x in the Equation (1) we get different values for y 
o When x =0, we have: y= 4-0-4 
o When x = 2, we have: y = 4 - 2 =2 
o When x =4, we have: y = 4 - 4 =0 


Thus, we have the following table with all the obtained solutions: 


x 0 2 J4 
y مج‎ )2 JO ےے‎ 


By Plotting the points (0, 4) (2, 2) and (4, 0( on the graph paper and drawing a line joining them, 
we obtain the Graph. 

The graph of the line represented by the given equation as shown. 

The graph of this equation is constructed as follows: 





a] 
= 
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(i) x — y =2 
Given : Linear Equation 
X-Yy=2 5y = «-2 ------------------- Equation(1) 
By substituting the different values of x 1n the Equation (1) we get different values for y 
o When x =0, wehavey=0-2=-2 
o When x =2, we have y = 2-2 =0 


o When x =4, we have y = 4 - 2 =2 


Thus, we have the following table with all the obtained solutions: 


x Jo 2 4 
yo |2 [0 |2 | 


By Plotting the points (0, —2), (2, 0) and (4, 2) on the graph paper and drawing a line joining 
them, we obtain the Graph. 


The graph of the line represented by the given equation as shown 


— —— ————— ے-۔ ا‎ Sl 
1 
(ul) y =3x 
Given: Linear Equation 
y=3X ------------------ Equation (1) 
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By substituting the different values of x in the Equation (1) we get different values for y 
o When x =0, we have: y = 3(0) =0 
o When x = 1, we have: y = 3 (1) =3 
o When x = -1, we have: y = 3(-1) =-3 


Thus, we have the following table with all the obtained solutions: 


x o 1 a 
y |0 B J3 _× 


By Plotting the points (0, 0), (1, 3) and (-1, —3) on the graph paper and drawing a line joining 
them, we the Graph. 


The graph of the line represented by the given equation as shown: 





E 
(iv) 3 = 2x +y 
Given: 3 = 2x + y be the Linear Equation 
> y = 3- 2x ------------------ Equation(1) 


By substituting the different values of x in the Equation (1) we get different values for y 
o When x = 0, we have: y = 3 — 2(0) = 3 - 0 =3 
o When x = 3, we have: y = 3 — 2(3)= 3 - 6 = -3 
o When x=- 1, we have: y = 3 -2 (—1)=3+2=5 

Thus, we have the following table with all the obtainedsolutions: 


x |0 |3 Ja 


4. Linear Equations inTwoVariables www.vedantu.com 11 


By Plotting the points (0, 3), (3, -3) and (-1, 5) on the graph paper and drawing a line joining 
them, we obtain the graph: 


The graph of the line represented by the given equation as shown. 
Question 2: 
Given the equations of two lines passing through (2, 14). How many more such lines are there, and why’ 
Solution 2: 
Given : 
e Equations of two lines passing through (2,14). 
e [It can be observed that point (2, 14) satisfies the equation 7x — y= 0 and x — y+ 12 =0. 
Therefore, 7x — y = 0 and x — y+ 12 = 0 are two lines passing through point (2, 14). 
As it is known that through one point, infinite number of lines can pass through, therefore, there are infinite 


lines of such type passing through the given point. 


Question 3: 
If the point (3, 4) lies on the graph of the equation 3y = ax + 7, find the value of a. 
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Solution 3: 

Given : 
e 3y = ax +7 is theLinearEquation-------------- Equation(1) 
e Point (3, 4) lies on the Equation(1) 


By Substituting the value of x = 3 and y = 4 in the Equation (1), 
3y=ax+7 

3(4) = a(3) + 7 

5 =3a 


We get, a oo 


Question 4: 

The taxi fare in a city 1s as follows: For the first kilometre, the fares is Rs. 8 and for the subsequent distance it 1s 
Rs. 5 per km. Taking the distance covered as x km and total fare as Rs. y, write a linear equation for this 
information, and draw its graph. 


Solution 4: 
Given, 
e Fare for Ist kilometer = 9 
e Taxi fare for the subsequent km = Rs5 
e Fare for the rest of the distance = Rs. (x — 1)5 
e Let the Total distance covered = xkm 
e Let the Total fare covered = Rs.y 


The linear equation for the above information is given by, 
Total fare, y = [8 + (x — 1) 5] 


y=8+5x-—5 
y= 5x +3 
5x -y+3=0 


By substituting the different values of x in the Equation (1) we get different values for y 
o Whenx=0,y=5x04+3=0+4+3=3 

When x = 1, y=5 x( 1) +3 = 5 + 3 =8 

When x = 2, y = 5 x (2) +3 = 10 + 3 =13 

When x = -1, y = 5 x (-1) + 3 = -5 + 3 =-2 

When x = -2, y = 5 x (—2) + 3 = -10 + 3 =-7 


O O O O 


Thus, we have the following table with all the obtained solutions: 
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By Plotting the points (0, 3), (1, 8) , (2, 13) , (-1, -3) , (-2, -7) on the graph paper and drawing a line joining 
them, we, obtain the required graph 


The graph of the line represented by the given equation as shown: 





Here, it can be seen that variable x and y are representing the distance covered and the fare paid for that distance 
respectively and these quantities may not be negative. 
Hence, only those values of x and y which are lying 1n the Ist quadrant will be considered. 


Question 5: 
From the choices given below, choose the equation whose graphs are given in the given figures. 


For thefirstfigure For the secondfigure 
(1) y=x (i) y= ×2 

(i) x + y= 0 (1) y= x ~2 

(11) y=2x (il) y=—-x+2 

(iv) 2 + 3y=7x (iv) x + 2y =6 
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Solution 5: 
For the First Figure: 


= 





y 

e Points on the given line are (—1, 1), (0, 0), and (1,71). 

e It can be observed that the coordinates of the points of the graph satisfy the equation 
x+y =0. 

Therefore, x + y = 0 is the equation corresponding to the graph as shown in the first figure. 


Hence, (11) 1s the correct answer. 
For the Second Figure : 
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T: 


e Points on the given line are (—1, 3), (0, 2), and (2,0). 

e It can be observed that the coordinates of the points of the graph satisfy the equation y = —x + 2. 
Therefore, y = —x + 2 1s the equation corresponding to the graph shown in the second figure. 
Hence, (111) 1s the correctanswer. 


Question 6: 

If the work done by a body on application of a constant force is directly proportional to the distance travelled by 
the body, express this in the form of an equation in two variables and draw the graph of the same by taking the 
constant force as 5 units. Also read from the graph the work done when the distance travelled by the body is 

(1) 2 units (11) Ounits 


Solution 6: 
Given: 
e Let the distance travelled and the work done by the body be x and yrespectively. 
e Work done « distance travelled 
Hence, y “x 
y=kx -------------- Equation(1) 
Where, k 1s a constant 
By substituting the different values of x in the Equation (1) we get different values for y 
o When x=0, y =0 
o When x= 1, y=5 
o When x =-1, y=-5 


Thus, we have the following table with all the obtained solutions: 


x |0 1 Ja 
yo 0 |5 |5 


By Plotting (0, 0) , (1,5) and (—1, —5) on the graph paper and drawing a line joining them we obtain the required 
graph 
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The graph of the line represented by the given equation as shown. 


¥ 





(1) From the graphs, it can be observed that the value of y corresponding to x = 2 is 10. This implies that 
the work done by the body is 10 units when the distance travelled by it is 2units. 

(1) From the graphs, it can be observed that the value of y corresponding to x = 0 1s O. This implies that 
the work done by the body is 0 units when the distance travelled by it is Ounit. 


Question 7: 

Yamini and Fatima, two students of Class IX of a school, together contributed Rs. 100 towards the Prime 
Minister’s Relief Fund to help the earthquake victims. Write a linear equation which satisfies this data. (You 
may take their contributions as Rs. x and Rs. y.) Draw the graph of the same. 


Solution 7: 


Given, 
e Let the amount that Yamini and Fatima contributed be x and y respectively towards the Prime Muinister’s 
Relieffund. 
e Amount contributed by Yamini and Fatima together would be = 100 
x + y =100 
y = 100- x 


By substituting the different values of x in the Equation (1) we get different values for y 
o When x = Q, y =100 
o When x = 50, y =50 
o When x = 100, y =0 


Thus, we have the following table with all the obtained solutions: 


x p Jo po 
y [o 50 o 


By Plotting the points (0, 100), (100, 0) and (50, 50) on the graph paper and drawing a line 
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joining them, we obtain the required graph 


The graph of the line represented by the given equation as shown. 


۷۸ (û. TM) 


TF cei تا‎ 


(100, 0) 
40 «DF | 30 40 ei 80 100 





yr 
Here, it can be seen that variable x and y are representing the amount contributed by Yamini and Fatima 
respectively and these quantities cannot be negative. Hence, only those values of x and y which are lying in the 
1“ quadrant will be considered. 


Question 8: 
In countries like USA and Canada, temperature is measured in Fahrenheit, whereas in countries like India, it is 
measured in Celsius. Here is a linear equation that converts Fahrenheit to Celsius: 


F “ele + 32 


5) 
(i) Draw the graph of the linear equation above using Celsius for x-axis and Fahrenheit fory-axis. 
(1) If the temperature is 30 °C, what is the temperature inFahrenheit? 
(11) If the temperature is 95 °F, what is the temperature inCelsius? 
(iv) If the temperature is 0 °C, what is the temperature in Fahrenheit and if the temperature is O °F, what is the 
temperature in Celsius? 
(v) Is there a temperature which is numerically the same in both Fahrenheit and Celsius? If yes, findit. 


Solution 8: 
(1) 
Given, 


9 
F e + 32 
e 5 ) Equation(1) 
By substituting the different values of x in the Equation (1) we get different values for y 


o WhenC =0, 
جم‎ 0+ 2-2 
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o When C =- 40, F =-40 
o When C= 10, F =50 


Thus, we have the following table with all the obtained solutions: 


By Plotting the points (— 40, — 40) and (10, 50) on the graph point. On joining these points by 
line segment we obtain the required graph 


The graph of the line represented by the given equation as shown. 


y 







Fahretheii 


CO #2) Fiz 








i Colaps 
4 
<a 32} 
i-i,- 0) 8 
A! 
+ 
(11) Given: 
e ‘Temperature = 30 °C 
® F=? 


(9 ) 
We know that, f= sly + 32 


By Substituting the value of temperature in the Equation above, 


0 + 32 = 54 + 32 = 86 


5 J 


Therefore, the temperature in Fahrenheit is 86 °F. 
(11) Given, 
e Temperature = 95 °F 


© F =? 


٦ 
We know that, f= sly + 32 
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By Substituting the value of temperature in the Equation above, 


95 |? lc + 32 
9 
63 ا‎ 
9 
C=35 


Therefore, the temperature in Celsius is 35 °C. 
٦ 
(iv) We knowthat, F = Gir +32 


If C = 0 °C, then by Substituting this value in the Equation above, 


۲ 0٭ ۷۔۶ 


Therefore, if C = 0 °C, then F = 32 °F 
If F = 0 °F, then by Substituting this value in the Equation above, 


0 ۷ + 32 


Ey =—32 


C 0ت‎ =—17.77 


9 
Therefore, if F = 0 °F, then C = —-17.8 °C 


٦ 
(v) We knowthat, p= sly 2 


Let us consider, F = C 


By Substituting this value in the Equation above, 
9 
F ai + 32 


J 
o F+32=0 


| 

j‏ ك 

32—= 2 
ا5 


Hence, F = 40 


Yes, there is a temperature, —40°, which is numerically the same in both Fahrenheit and Celsius. 
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Exercise (4.4) 


Question 1: 

Give the geometric representation of y = 3 as an equation 
(1) in one variable 

(1) in two variables 


Solution 1: 
(1) Given, 
e y =3 1s theequation 
e The representation of the solution on the number when y = 3 is treated as an equation in 
one variable 


In one variable, y = 3 represents a point as shown in following figure. 





(11) Given: 
e y =3 is theequation 


We know that y = 3 can be written as 0.x +y =0. 


In two variables, y = 3 represents a straight line passing through point (0, 3) and parallelto 
x-axis. It is a collection of all points of the plane, having their y-coordinate as3. 


Hence, 
e When, x = 0, we get y = 3; 
e When x = 2, we get y = 3; 


e When x = - 2, we get y = 3 are the solutions for theequations. 


Plotting the points (0, 3) (2, 3) and (—2, 3) and on joining them we get the graph AB as a line 
parallel to x-axis at a distance of 3 units above it 


The graphical representation is shown below: 
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Question 2: 

Give the geometric representations of 2x + 9 = 0 as an equation 
(1) in one variable 

(1) 1n two variables 


Solution 2: 


(i) Given: 2x + 9 = 0 is theLinearEquation -------------- Equation(1) 
2x +9 =0 
2x =9 
x ee 
2 


Hence, in one variable 2x + 9 = 0 represents a point as shown in the following figure. 


iz 0 | 
roof > ll + T- 1 یا‎ 1 rs a * i i 
(1) Given: 2x + 9 = 0 is theLinearEquation --------------- Equation(1) 


We know that 2x + 9 = 0 can be written as 2x + Oy + 9 = 0 as a linear equation in variables x and 


y. 
Value of y is always 0. However, x must satisfy the relation 2x + 9= 0 
le. ^ = = 4.5 

Hence, 


e When, y=0, we get x= -4.5; 
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e When y = 2, we get x=-4.5; 
e When y= - 2, we get x= -4.5 are the solutions for theequations. 


Hence three solution of the given equation are, y = 0 ; ,y = 2 and ,y =- 2. 
Therefore, plotting the point and on joining them we get the graph AB as a line parallel to y-axis 


at a distance of on the left of y-axis It 1s a collection of all points of the plane, having their x- 
coordinate as 4.5. 


Y 
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Class IX -NCERT—Maths Exercise(6.1) 


Question 1: 
In the given figure, lines AB and CD intersect at O. If ~AOC+ZBOE = 70°and ZBOD = 40° 
find ZBOE and reflex ZCOE. 





Solution 1: 
AB 1s a Straight line, rays OC and OE stand on it. 
<. ZAOC +7ZCOE+ZBOE =180° 


=> (ZAOC+ZBOE) +ZCOE =180° 
ج‎ 70°+ZCOE =180° 

—> COE =180°— 70°=110° 

Reflex ZCOE = 360°—110°= 250° 


CD is a straight line, rays OE and OB stand on it. 
~. ZCOE+ZBOE+7BOD =180° 


—>110°+ZBOE+40°=180° 
—> ZBOE=180°—150°=30° 
Hence, ZBOE = 30° and Reflex ZCOE = 250° 


Question 2: 
In the given figure, lines XY and MN intersect at O. If ZPOY = 90° and a: b = 2:3, find c. 





Solution 2: 
Let the common ratio between a and b be x. 
.. a= 2x, and b = 3x 
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XY is a straight line, rays OM and OP stand on it. 
.. ZL XOM + ZMOP + ZPOY = 180° 
b+a+ ZPOY = 180° 

3x + 2x + 90° = 180° 

5x = 90° 

x = 18° 

a=2x=2x 18 = 36° 

b = 3x= 3 x18 = 54° 

MN is a straight line. Ray OX stands on it. 
<. b + c = 180° (Linear Pair) 

54° + c = 180° 

c= 180° — 54° = 126° 

CZ lO 


Question 3: 
In the given figure, ZPQR = ZPRQ, then prove that ZPQS = ZPRT. 
P 





Solution 3: 
In the given figure, ST is a straight line and ray QP stands on it. 
“.ZPQS + ZPQR = 180° (Linear Pair) 


ZPQR = 180°-ZPQS ...)1( 
ZPRT + ZPRQ = 180° (Linear Pair) 
ZPRQ = 180°-ZPRT .. (2) 


It is given that ZPQR = ZPRQ. 

Equating Equations (1) and (2), we obtain 
180° — ZPQS = 180 — ZPRT 

ZPQS = ZPRT (Proved) 


Question 4: 
Inthegivenfigure,ifx+y=w+z then prove that AOB is a line. 
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Solution 4: 

It can be observed that, 

x + y + z + w = 360° (Complete angle) 

It is given that, 

X+y=Z+w 

. x+y +x + y = 360° 

2(x + y) = 360° 

x + y= 180° 

Since x and y form a linear pair, therefore, AOB is a line. (Proved) 





Question 5: 
In the given figure, POQ is a line. Ray OR is perpendicular to line PQ. OS is another ray lying 
between rays OP and OR. Prove that 
1 
ZROS =_(ZQOS—ZPOS) 
2 





Solution 5: 

It is given that OR L PQ 
ZPOR = 90° 

ZPOS + ZSOR = 90° 
ZROS = 90° — ZPOS ...(1) 
ZQOR = 90° (As OR LPQ) 
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ZQOS — ZROS = 90° 
ZROS = ZQOS — 90° ... (2) 
On adding Equations (1) and (2), we obtain 
2 ZROS = ZQOS = ZPOS 
ZROS a (ZQOS-ZPOS) 
2 


Question 6: 
It is given that 2X YZ = 64° and XY is produced to point P. Draw a figure from the given 
information. If ray YQ bisects ZZYP, find کے‎ YQ and reflex ZQYP. 


Solution 6: 





It is given that line YQ bisects ZPYZ. 
Hence, ZQOYP = ZZYQ 

It can be observed that PX is a line. Rays YQ and YZ stand on it. 
LXYZ + ZZYQ + ZQOYP = 180° 

64° + 2ZQYP = 180° 

2ZQYP = 180° — 64° = 116° 

ZOYP = 58° 

Also, ZZYQ = ZQYP = 58° 

Reflex ZQYP = 360° — 58° = 302° 
ZXYQ=ZXYZ+ ZZYQ 

= 64° + 58° = 122° 

Hence, ZXYQ = 122°, Reflex ZQYP = 302° 
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Exercise (6.2) 


Question 1: 
In the given figure, find the values of x and y and then show that AB II CD. 





Solution 1: 

It can be observed that, 

50° + x = 180° (Linear pair) 

x=130° ...)1( 

Also, y = 130° (Vertically opposite angles) 

As x and y are alternate interior angles for lines AB and CD and also measures of these angles 
are equal to each other, therefore, line AB II CD. 


Question 2: 
In the given figure, if AB II CD, CD II EF and y: z = 3:7, find x. 





Solution 2: 

It is given that AB Il CD and CD I| EF 

<. AB || CD II EF (Lines parallel to the same line are parallel to each other) 
It can be observed that 

x = z (Alternateinteriorangles) ... )1( 

It is given that y: z = 3:7 


Let the common ratio between y and z be a. 

.. y = 3a and z = 7a 

Also, x + y = 180° (Co-interior angles on the same side of the transversal) 
z+ y = 180° [Using Equation (1)] 
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7a + 3a 180° 

10a = 180° 

a= 18° 

X= 7a= 7 x 18° = 126° 





Question 3: 
In the given figure, If AB II CD, EF L CD and ZGED = 126°, find ZAGE, ZGEF and ZFGE. 
G i 
A B 
i Do 
Solution 3: 


It is given that, 

AB II CD and EF L CD 

ZGED = 126° 

ZGEF + ZFED = 126° 

ZGEF + 90° = 126° 

ZGEF = 36° 

As ZAGE and ZGED are alternate interior angles. 
ZAGE = ZGED = 126° 


However, ZAGE + ZFGE = 180° (Linear pair) 
126° + ZFGE = 180° 
ZFGE = 180° — 126° = 54° 


Hence, ZAGE = 126°, ZGEF = 36°, ZFGE = 54° 
Question 4: 


In the given figure, if PQ II ST, ZPQR = 110° and ZRST = 130°, find ZQRS. 
[Hint: Draw a line parallel to ST through point R. | 
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Solution 4: 





110° + ZQRX = 180° 
ZQRX = 70° 


Question 5: a 
In the given figure, if AB II CD, E 50° and ZPRD = 127°, find x and y. | 


50° + y= see 





۷> 777۳ کت‎ 
yer ~ 
ZAPQ = ZPQR (Alternate interior angles) 

90 =x 


Therefore, x = 50° and y = 77° 
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Question 6: 
In the given figure, PQ and RS are two mirrors placed parallel to each other. An incident ray AB 
strikes the mirror PQ at B, the reflected ray moves along the path BC and strikes the mirror RS at 
C and again reflects back along CD. Prove that AB || CD. 

pP B Q 





Solution 6: 


8 N 
ا ی‎ ۱ 
TEX ; 
) D 
À l ; 
۱ ر‎ 
“I 7 
R : 
Let us draw BM L PQ and CN L RS. 
As PQ II RS, 


Therefore, BM II CN 

Thus, BM and CN are two parallel lines and a transversal line BC cuts them at B and C 
respectively. 

(Alternate interior angles)‏ 23 = 2ے 


However, 21 = 22 and 23 = 4ے‎ (By laws of reflection) 
Z41=22=23=24 


Also, 
Z1+22=23+24 
ZABC = ZDCB 


However, these are alternate interior angles. 
.. AB II CD 
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Exercise (6.3) 


Question 1: 
In the given figure, sides QP and RQ of A PQR are produced to points S and T respectively. If 
ZSPR = 135° and ZPQT = 110°, find ZPRQ. 





Solution 1: 

It is given that, 

ZSPR = 135° and ZPQT = 110° 

ZSPR + ZQPR = 180° (Linear pair angles) 
135° + ZQPR = 180° 

ZQPR = 45° 


Also, ZPQT + ZPQR = 180° (Linear pair angles) 
110° + ZPQR = 180° 
ZPQR = 70° 


As the sum of all interior angles of a triangle is 180°, therefore, for A PQR, 
ZQOPR + ZPQR + ZPRQ = 180° 

45° + 70° + ZPRQ = 180° 

ZPRQ = 180° — 115° 

ZPRQ =65° 


Question 2: 
In the given figure, ZX = 62°, ZX YZ = 54°. If YO and ZO are the bisectors of 2X YZ and ZXZY 


respectively of A XYZ, find ZOZY and ۶۰ء‎ 
x 
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Solution 2: 

As the sum of all interior angles of a triangle is 180°, therefore, for A XYZ, 
ZX + LXYZ + ZXZY = 180° 

62° + 54° + ZXZY = 180° 

ZLXZY = 180° — 116° 

ZLXZY = 64° 


64 
LOZY = = = 32° (OZ is the angle bisector of ZXZY) 


t=. 5‏ تے کت“ 
2 


Using angle sum property for A OYZ, we obtain 
LOYZ + ZYOZ + ZOZY = 180° 
27° + ZYOZ + 32° = 180° 


ZYOZ = 180° — 59° 
LYOZ = 121° 


Hence, ZOZY = 32° and ZYOZ = 121° 


Question 3: 
In the given figure, if AB II DE, ZBAC = 35° and ZCDE = 53°, find ZDCE. 
A E 





Solution 3: 

AB II DE and AE is a transversal. 

ZBAC = ZCED (Alternate interior angles) 

ZCED = 35° 

In A CDE, 

ZCDE + ZCED + ZDCE = 180° (Angle sum property of a triangle) 
53° + 35° + ZDCE = 180° 

ZDCE = 180° — 88° 

ZDCE =92° 


Question 4: 
In the given figure, if lines PQ and RS intersect at point T, such that 2PRT = 40°, 
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ZRPT = 95° and ZTSQ = 75°, find ZSQT. 
P 





Solution 4: 
Using angle sum property for A PRT, we obtain 


ZPRT + ZRPT + ZPTR = 180° 

40° + 95° + ZPTR = 180° 

ZPTR = 180° — 135° 

ZPTR = 45° 

ZSTQ = ZPTR = 45° (Vertically opposite angles) 
ZSTQ = 45° 


By using angle sum property for A STQ, we obtain 
ZSTQ + ZSQT + ZQST = 180° 


45° + ZSQT + 75° = 180° 
ZSQT = 180° — 120° 


ZSQT =60° 
Question 5: 
In the given figure, if PQ L PS, PQ II SR, ZSQR = 28° and ZQRT = 65°, then find the values of 
X and y. 
P Q 





Solution 5: 

It is given that PQ Il SR and QR is a transversal line. 
ZPQR = ZQRT (Alternate interior angles) 

X + 28° = 65° 
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X = 65° — 28° 

XS 

By using the angle sum property for A SPQ, we obtain 
ZSPQ +x + y= 180° 

90° + 37° + y = 180° 

y = 180° — 127° 

y = 53° 

x = 37° and y = 53° 


Question 6: 
In the given figure, the side QR of A PQR is produced to a point S. If the bisectors of ZPQR and 


ZPRS meet at point T, then prove that ZQTR= l ZQPR. 
2 





Solution 6: 
In A QTR, ZTRS is an exterior angle. 


`. LQTR + ZTOR = ZTRS 
ZQTR = ZTRS-ZTQR ...)1( 


For A PQR, ZPRS 1s an external angle. 

“.ZQPR + ZPQR = ZPRS 

ZQPR + 2ZTQR = 2ZTRS (As QT and RT are angle bisectors) 
ZQPR = 2(ZTRS — ZTQR) 

ZQPR = 2ZQTR [By using Equation (1)] 


ZQTR = | APR 
2 
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Class IX - NCERT Maths Exercise 1 


Question 1: 
Which of the following expressions are polynomials in one variable and which are not? State 
reasons for your answer. 


(i) 4x*_ 3x +7 
(i) y’ 2م‎ 
(iii) 3t 2م‎ 
2 
Gv) y g7 
My 
v) y 7ر2 مہ‎ 


Solution 1: 
i)4x *_ 3x +7 
One variable is involved in given polynomial which is ‘x’ 


Therefore, it is a polynomial in one variable ‘x’. 


(ii) 2م خر‎ 
One variable is involved in given polynomial which is ty’ 


Therefore, it is a polynomial in one variable ‘y’. 


(ii) 3/1 2م‎ 
No. It can be observed that the exponent of variable t 1n term 37 1S = , which is nota whole 
number. Therefore, this expression is not a polynomial. 
2 
(iv) y g7 
y 
0 ۴ 


The power of variable ‘y’ is !۔‎ which is not a whole number. 
Therefore, it is not a polynomial in one variable 


. ۱ 2 
No. It can be observed that the exponent of variable y in term— jg —1, which is not a 
y 


whole number. Therefore, this expression is not a polynomial. 
( ) 10 3 a 
V)X OP 


In the given expression there are 3 variables which are ‘x, y, t involved. 
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Therefore, it 1s not a polynomial in one variable. 


Question 2: 
Write the coefficients of 2 in each of the following: 


(1) 2 oy X 
(ii) 2ga x 
(iii) Dx? gx 
(iv) ۷210 


Solution 2: 
G) ہ2‎ x 
)21ہ‎ x) px 


Thecoefficientof x is1. 


(ii) ی26۴‎ x 


g Al ( x ) gx 
Thecoefficientof x ” is-1. 


(ii) Dk 


The coefficient x% of is 7 


(iv) V2 90 x 1ہ‎ 1 

The coefficient of x? is 0. 

Question 3: 

Give one example each of a binomial of degree 35, and of a monomial of degree 100. 
Solution 3 : 

Binomial of degree 35 means a polynomial 1s having 


1. Two terms 
2. Highest degree is 35 
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Example: x” qx” 


Monomial of degree 100 means a polynomial is having 


1. One term 
2. Highest degree 1s 100 


Example: x!%. 


Question 4: 
Write the degree of each of the following polynomials: 


(1) 5x° 4ُ 7x 
(iD م4‎ 

(ii) 5t 7م‎ 

(iv) 3 


Solution 4: 

Degree of a polynomial is the highest power of the variable in the polynomial. 

(i) 5x° gx Tx 

Highest power of variable ‘x’ is 3. Therefore, the degree of this polynomial is 3 


(i) ج4‎ 


Highest power of variable ‘y’ is 2. Therefore, the degree of this polynomial is 2. 


(iii) 5t 7م‎ 
Highest power of variable ‘t’ is 1. Therefore, the degree of this polynomial is I. 


(iv)3 
This 1s a constant polynomial. Degree of a constant polynomial is always 0. 


Question 5: Classify the following as linear, quadratic and cubic polynomial: 
(i) xtp 
(11) XX : 
jae 2 
(111) WH p 4 
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(iv) 1+x 
(v) 3t 

(vi) r 

(vii) 7x2. 7x 


Solution 5: 
Linear polynomial — whose variable power is ‘1’ 


Quadratic polynomial - whose variable highest power is ‘2’ 
Cubic polynomial- whose variable highest power is ‘3’ 


(i) x” +x is a quadratic polynomial as its highest degree is 2. 


(i) x—x° is a cubic polynomial as its highest degree is 3. 


(iii) y+ y” +4 is a quadratic polynomial as its highest degree is 2. 


(iv) 1 + x is a linear polynomial as its degree is 1. 

(v) 3t 1s a linear polynomial as its degree 1s 1. 

(vi) r is a quadratic polynomial as its degree is 2. 

(vii) 7x? 7x° is a cubic polynomial as highest its degree is 3. 


Exercise 2.2 


Question 1: 
Find the value of the polynomial at 5x—4x* +3 at 


(1) x=0 
(i) x=-l 
(iii) x=2 


Solution 1: 
(i) DIS ٦ 
p(0) =5(0)—4(0) +3 =3 


(ii) “p@)=5x—4x°+3 


p(-1) > 5-1-4-1) +3 
= -5—4(1)+3=—6 


(iii)  p(x)=5x—4x° +3 
p(2) =5(2)—4(2)? +3 = 10-16+3=-3 


LIVE ONLINE TUTORING 
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Question 2: 
Find p(0), p(1) and p(2) for each of the following polynomials: 


(i) p(y)=y°-y+1 
(ii) p(t) =2+t+ 2t7 -t3 


(iii) p(x) =x° 
(iv) p(x) = (x - 1) (x + 1) 
Solution 2: 


(Dp) = y ° —y +1 

1 = 1 + )0( - )0( = (0)م 

p()=(D”- [)+1=1-1+1=1 

p(2) = (2)? — رم‎ + 1 =4 -2 +1 =3 
(ii)p(t) =2 +t + 2t7 — ث‎ 

p(0) = 2 + 0 + 2 )0( - 7ھ!)‎ =2 

p1) =2 + (1)+ 2(1)” - (1) =2+1+2-1=4 


p(2) = 2 + 2 + 2)2(” — (27 
=2+2+8-8=4 


(iii)p(x) = x ° 
p(0) = (0) = 0 
(1)م‎ = )1( =1 
p(2) = )2( =8 
(VY) (ا+ہی(ا-۔ع)“۔(ریم"م‎ 


pO=O-NO+H)=CH)M=—!1 
py =A - Dd + 1( - 0 (2) =0 
p(2)=(2-1) (2+ 1) = 1)3( =3 
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Question 3: 


Verify whether the following are zeroes of the polynomial, indicated against them. 


(1) p(x) =3x+l x=- 


(i) p(x)=5x-zm, Me : 


(iii) p(x) = x -1x ف٣‎ 
Gv) p(x) =(x4+1)(x-2), x =—-1,2 
(v) Ae .x=0 


(vi) p(x)=lm+m,x = رن‎ 


(eer a |,x =— 


9 


ol 
Pas 


(vill) p(x) =2x+1,x = ; 


Solution 3: 


DIr: E is a zero of given polynomial p(x) = 3x + 1, then cle? should be 0. 


Here, p( - (= a = -1+1=0 
3 3 


Therefore, is a zero of the given polynomial. 


(11) 11+ = : is a zero of polynomial p(x) = 5x — r, then ا ا‎ should be 0. 


Here, p( 2 }=3{ $] IT - 4 - 
5 5 
4 
AS + 0 
دا‎ 


Therefore : is not a zero of the given polynomial. 
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(ii) If x = 1 and x = —1 are zeroes of polynomial p(x) = x” — 1, then p(1) and p(—1)should be 0. 
Here, p(1) = (1)” - 1 =0, and 

p(-1)=(-D°-1=0 

Hence, x = 1 and ~1 are zeroes of the given polynomial. 


(iv)If x = -1 and x = 2 are zeroes of polynomial p(x) = (x +1) (x — 2), then p (71) 
and p(2)should be 0. 


Here, p(-1) = (-1 + 1) )-1 — 2) = O(-3) = 0, and 
p(2) = (2 + 1) (2-2) = 3(0) = 9 
Therefore, x = —1 and x = 2 are zeroes of the given polynomial. 


(v)If x = 0 is a zero of polynomial p(x) = x 7, then p(0) should be zero. 
Here, p(0) = (0)? = 


Hence, x = 0 is a zero of the given polynomial. 
(vi)If p 7 Fs a zero of polynomial p(x) = Ix + m, then p 7 ould be 0. 


0 سا ولا ,002 Here,‏ 


۳ 


Therefore, x Fi is a zero of the given polynomial. 
(vı) xg B and x 0G are zeroes of polynomial p(x) = 3× — 1, then 


p OD! Dand pE > Û should be 0. 


aE ‘FF 
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Here, p UL 0, and 


pe ii : job 2 op obio 


3 


E oh 300 obo! 
7 i E 1 
Hence, x 1 is a zero of the given polynomial. 


However, x p T is not a zero of the given polynomial. 


(vinif xy : isa zero of polynomial p(x)= 2x + 1, then p i should be 0. 


Here, p OH <O08 121+ 


0 BH 


Therefore, x g > isnot a zero of thegiven polynomial. 


Question 4: 
Find the zero of the polynomial in each of the following cases: 


(i)p(x)=x+ 5 
(1)p(x) =x _ 5 
(111)p(X) = 2x +5 
(iv) p(x) = 3x _ 2 
(v)p(x) = 3x 

(V1) p(x) = ax, 0و‎ 


(vii) p(x) = cx + d, c # O, c, d are real numbers. 


Solution 4: 
Zero of a polynomial is that value of the variable at which the value of thepolynomial is obtained 
as 0. 
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(i) p(x)=x+5 

Let p(x) = 0 

x+5=0 

x=—5 

Therefore, for x = —5, the value of the polynomial is 0 and hence, x = —5 is a zero Of the given 
polynomial. 


(ji)p(x) =x — 5 


Let p(x) = 0 
x—-5=0 
5 


Therefore, for x = 5, the value of the polynomial is O and hence, x = 5 is a zero of the given 
polynomial. 


Gi)p(x) = 2x + 5 
Let p(x) = 0 
2x+5=0 

5 سے رر 


5 
* 003 


Therefore, for x gg > , thevalue of thepolynomial isO and hence, x 00 is a zero of the given 


polynomial. 
(iv)p(x) = 3x _ 2 


p(x) =0 
3x —2=0 


Therefore, for x 05 , thevalue of thepolynomial isO and hence, xg = isa zero of thegiven 


polynomial. 
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(v)p(x) = 3x 
Let p(x) = 0 

3x =0 

x=0 

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 1s a zero of the given 
polynomial. 


(v1)p(x) = ax 

Let p(x) = 0 

ax = 0 

x=0 

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 1s a zero of the given 
polynomial. 


(v1i)p(x) = cx +d 
Let p(x) = 0 
cx +d=0 
d 
جن‎ 


Therefore,for x Û g , the value of the polynomial is 0 and hence, x p ot is a zero of the given 
C C 


polynomial. 
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Exercise 2.3 


Question 1: 
Find the remainder when x + 3x + 3x + 1 is divided by 


(1)x + 1 
(ii) x aE 
2 
(411) x 
(iv)x + 7 
(v)5 + 2x 
Solution 1: 
(1) x + 3x*4+3x+1+x+1 
By long division, we get 
x +2x4+] 





X+ I) ' 4+ 3x7 +344 
a 2 
AY + ٣ 





]4 3+ ات 
Iy 4 Dx‏ 


‘+ | 


A 
7 





0 


Therefore, the remainder is 0. 





(ix? + 3x? + 3% + 1 + > 


By long division, 
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19 3 
سے تپ رت سپ 


1 4 
— 
+ہ‎ 3+30 +l 








Therefore, the remainder 1s = ۱ 


(iii)x + 3x + 3x + 1 +x 


By long division, 
x” + 3x43 
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Therefore, the remainder is 1. 


(iv) x + 3x + 3x +1 + x +R 
By long division, we get 


ce +(3-2)x+(3-3n+m } 





weal) x +a +3x41 


(3-r)x +3x+| 

(3-r)x? +(3-r)rx 
[3-3 +7? | +۱ 

| 3-3r+r? |x+(3-3n4n°) x 


[1-3n+3n°—n° | 


Therefore, the remainder 1s om g? : 00 1. 


(v)5 + 2x 
By long division, we get 
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Therefore, the remainder 1s ہے‎ ۱ 


Question 2: 


Find the remainder when x? —ax ” + 6x — a is divided by x ~a. 


Solution 2: 
X ax 7 +6X_a+Xx-a 
By long division, 

x’ +6 


۱ 3 + 
بسن -. غرم + -ax‏ د x-0]‏ 





x? = ax’ 
= ع‎ 
x-a 
6x —6a 





Sd 
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Therefore, when x° —ax j + 6x — ais divided by x — a, the remainder obtained is 5a. 


Question 3: 
Check whether 7 + 3x is a factor of 3x? + 7x. 


Solution 3: 
Let us divide (3x° + 7x) by (7 + 3x). 
By long division, we get 





-7x +73 
یہ‎ 49% 
3 
+ + 
70x 
3 
3 9 
_0 
E. 


The remainder is not zero, 
Therefore, 7 + 3x is not a factor of 3x? + 7x. 
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Class IX -NCERT—Maths Exercise(7.1) 


Question 1: 
In quadrilateral ACBD, AC = AD and AB bisects ZA (See the given figure). Show that AABC = 
AABD. What can you say about BC and BD? 





Solution 1: 

In AABC and AABD, 

AC = AD (Given) 

ZCAB = ZDAB (AB bisects ZA) 

AB = AB (Common) 

.. AABC = AABD (By SAS congruence rule) 
-. BC = BD (By CPCT) 

Therefore, BC and BD are of equal lengths. 


Question 2: 

ABCD 1s a quadrilateral in which AD = BC and ZDAB = ZCBA (See the given figure). Prove 
that 

(i) AABD =ABAC 

(i) BD =AC 

(ii) ZABD =ZBAC. 





Solution 2: 

In AABD and ABAC, 

AD = BC (Given) 

ZDAB = ZCBA (Given) 

AB = BA (Common) 

.. AABD = ABAC (By SAS congruence rule) 
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:. BD = AC (By CPCT) 
And, ZABD = ZBAC (By CPCT) 


Question 3: 
AD and BC are equal perpendiculars to a line segment AB (See the given figure). Show that CD 


bisects AB. 
H 





Solution3: 

In ABOC and AAOD, 

ZBOC = ZAOD (Vertically opposite angles) 
ZCBO = ZDAO (Each 90°) 

BC = AD (Given) 

.. ABOC = AAOD (AAS congruence rule) 

“. BO = AO (By CPCT) 

> CD bisects AB. 


Question 4: 
1 and m are two parallel lines intersected by another pair of parallel lines p and q (see the given 


figure). Show that AABC = ACDA. 





Solution 4: 
In AABC and ACDA, 
ZBAC = ZDCA (Alternate interior angles, as p Il q) 
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AC = CA (Common) 
ZBCA = ZDAC (Alternate interior angles, as l ll m) 
.. AABC = ACDA (By ASA congruence rule) 


Question 5: 

Line / is the bisector of an angle ZA and B is any point on /. BP and BQ are perpendiculars from 
B to the arms of ZA (see the given figure). Show that: 

(i) AAPB =AAQB 

(1) BP = BQ or B is equidistant from the arms of ZA. 





Solution 5: 

In AAPB and AAQB, 

ZAPB = ZAQB (Each 90°) 

ZQAB (lis the angle bisector of ZA)‏ = ۲۸ے 

AB = AB (Common) 

.. AAPB = AAQB (By AAS congruence rule) 

-. BP = BQ (By CPCT) 

Or, it can be said that B is equidistant from the arms of ZA. 


Question 6: 
In the given figure, AC = AE, AB = AD and ZBAD = ZEAC. Show that BC = DE. 
۴ 





Solution 6: 
It is given that ZBAD = ZEAC 
ZBAD + ZDAC = ZEAC + ZDAC 
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ZBAC = ZDAE 


In ABAC and ADAE, 

AB = AD (Given) 

ZBAC = ZDAE (Proved above) 
AC = AK(Given) 


.. ABAC = ADAE (By SAS congruence rule) 
.. BC = DE (By CPCT) 


Question 7: 

AB is a line segment and P 1s its mid-point. D and E are points on the same side of AB such that 
ZBAD = ZABE and ZEPA = ZDPB (See the given figure). Show that 

(i) ADAP =AEBP 

(i) AD =BE 





Solution 7: 

It is given that ZEPA = ZDPB 

ZEPA + ZDPE = ZDPB + ZDPE 

.. ZDPA = ZEPB 

In ADAP and AEBP, 

ZDAP = ZEBP (Given) 

AP = BP (P is mid-point of AB) 

ZDPA = ZEPB (From above) 

.. ADAP = AEBP (ASA congruence rule) 
“. AD = BE (By CPCT) 


Question 8: 

In right triangle ABC, right angled at C, M is the mid-point of hypotenuse AB. C is joined to M 
and produced to a point D such that DM = CM. Point D is joined to point B (see the given 
figure). Show that: 

(i) AAMC =ABMD 

(1) ZDBC is a rightangle. 
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(ii) ADBC ۸708 


áv) CM = AB 
2 


D 





p 


Solution 8: 

(i) In AAMC and ABMD, 

AM = BM (Mis the mid-point of AB) 

ZAMC = ZBMD (Vertically opposite angles) 
CM = DM (Given) 

.. AAMC = ABMD (By SAS congruence rule) 
“. AC = BD (By CPCT) 

And, ZACM = ZBDM (By CPCT) 


(1) ZACM = ZBDM 
However, ZACM and ZBDM are alternate interior angles. 
Since alternate angles are equal, 

It can be said that DB II AC 

ZDBC + ZACB = 180° (Co-interior angles) 
ZDBC + 90° = 180° 

.. ZDBC = 90° 


(li) In ADBC and AACB, 

DB = AC (Alreadyproved) 

ZDBC = ZACB (Each 90 ) 

BC = CB (Common) 

.. ADBC = AACB (SAS congruence rule) 


(iv) ADBC = AACB 
AB = DC (By CPCT) 


AB = 2CM 
.. CM = l AB 
2 
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Exercise (7.2) 


Question 1: 

In an isosceles triangle ABC, with AB = AC, the bisectors of ZB and ZC intersect each other at 
O. Join A to O. Show that: 

(1) OB = OC (11) AO bisects ZA 


Solution 1: 








$ peo یت‎ 


(i) It is given that in triangle ABC, AB =AC 

ZACB = ZABC (Angles opposite to equal sides of a triangle are equal) 
1 ACB = | ABC 

2 2 

ZOCB = ZOBC 

-. OB = OC (Sides opposite to equal angles of a triangle are also equal) 


(i) In ط۸0۸‎ andAOAC, 
AO =AO(Common) 

AB = AC (Given) 

OB = OC (Proved above) 


Therefore, AOAB = AOAC (By SSS congruence rule) 
ZBAO = ZCAO (CPCT) 
“. AO bisects ZA. 


Question 2: 
In AABC, AD is the perpendicular bisector of BC (see the given figure). Show that AABC is an 
isosceles triangle in which AB = AC. 

A 
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Solution 2: 

In AADC and AADB, 

AD = AD (Common) 

ZADC =ZADB (Each 90°) 

CD = BD (AD 1s the perpendicular bisector of BC) 

.. AADC = AADB (By SAS congruence rule) 

. AB = AC (By CPCT) 

Therefore, ABC 1s an isosceles triangle in which AB = AC. 


Question 3: 
ABC is an isosceles triangle in which altitudes BE and CF are drawn to equal sides AC and AB 


respectively (see the given figure). Show that these altitudes are equal. 
A 





Solution 3: 

In AAEB and AAFC, 

ZAEB and ZAFC (Each 90°) 

ZA = ZA (Common angle) 

AB = AC (Given) 

~ AAEB = AAFC (By AAS congruence rule) 
“. BE = CF (By CPCT) 


Question 4: 

ABC 1s a triangle in which altitudes BE and CF to sides AC and AB are equal (see the given 
figure). Show that 

(i) AABE =AACF 

(1) AB = AC, i.e., ABC is an isoscelestriangle. 
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Solution 4: 

(i) In AABE andAACF, 

ZABE and ZACE (Each 90°) 

ZA = ZA (Common angle) 

BE = CF (Given) 

“~ AABE = AACF (By AAS congruence rule) 


(1) It has already been provedthat 
AABE = AACF 
. AB = AC (By CPCT) 


Question 5: 
ABC and DBC are two isosceles triangles on the same base BC (see the given figure). Show that 


ZABD = ZACD. 
i 





Solution 5: 
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Let us join AD. 

In AABD andAACD, 

AB = AC (Given) 

BD = CD(Given) 

AD = AD (Common side) 

.. AABD = AACD (By SSS congruence rule) 
“. ZABD = ZACD (By CPCT) 


Question 6: 
AABC 1s an isosceles triangle in which AB = AC. Side BA 1s produced to D such that AD = AB 
(see the given figure). Show that ZBCD is a right angle. 


7 





Solution 6: 

In AABC, 

AB = AC (Given) 

-. ZACB = ZABC (Angles opposite to equal sides of a triangle are also equal) 


In AACD, 
AC =AD 
“. ZADC = ZACD (Angles opposite to equal sides of a triangle are alsoequal) 


InABCD, 
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ZABC + ZBCD + ZADC = 180° (Angle sum property of a triangle) 
ZACB + ZACB +ZACD + ZACD = 180° 

2(ZACB + ZACD) = 180° 

2(ZBCD) = 180° 

LBCD = 90°‏ ٭.. 


Question 7: 


ABC is a right angled triangle in which ZA = 90° and AB = AC. Find ZB and ZC. 


Solution 7: 
A. 





Ë 0 

It is given that 

AB = AC 

. ZC = ZB (Angles opposite to equal sides are also equal) 


In AABC, 

ZA + ZB + ZC = 180° (Angle sum property of atriangle) 
90° + ZB + ZC =180° 

90° + ZB + ZB =180° 

24B = 90° 

ZB = 45° 

“ZLB = ZC = 45° 
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Question 8: 
Show that the angles of an equilateral triangle are 60° each. 


Solution 8 : 





Let us consider that ABC 1s an equilateral triangle. 


Therefore, AB = BC = AC 
AB = AC 
. ZC = ZB (Angles opposite to equal sides of a triangle are equal) 


Also, 
AC = BC 
-. ZB = ZA (Angles opposite to equal sides of a triangle are equal) 


Therefore, we obtain 
ZA=ZB=ZC 


In AABC, 
ZA+2ZB+ZC= 180° 
ZA + ہے ے‎ ZA = 180° 
3ZA = 180° 

ZA = 60° 

« ZA = ZB = ZC 60° 


Hence, in an equilateral triangle, all interior angles are of measure 60°. 
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Exercise (7.3) 


Question 1: 
AABC and ADBC are two isosceles triangles on the same base BC and vertices A and D are on 


the same side of BC (see the given figure). If AD 1s extended to intersect BC at ٣, show that 


(i) AABD =AACD 
(i) AABP =AACP 
(i) AP bisects ZA as well as ZD. 


(iv) AP is the perpendicular bisector of BC. 


rh 





Solution 1: 

In AABD andAACD,‏ ر6 

AB = AC(Given) 

BD = CD (Given) 

AD = AD (Common) 

AABD = AACD (By SSS congruence rule) 
ZBAD = ZCAD (By CPCT) 
ZBAP=ZCAP ....)1( 


(ii) In AABP and AACP, 

AB = AC(Given) 

ZBAP = ZCAP [From equation (1)] 

AP = AP (Common) 

.. AABP = AACP (By SAS congruence rule) 
“. BP = CP(ByCPCT) ...(2) 
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(11) From Equation(1), 

ZBAP = ZCAP 

Hence, AP bisects ZA. 

In ABDP and ACDP, 

BD = CD (Given) 

DP = DP (Common) 

BP = CP [From equation (2)] 

“~ ABDP = ACDP (By SSS Congruence rule) 
“. ZBDP = ZCDP(ByCPCT) ...)3( 
Hence, AP bisects ZD. 


(iv) ABDP =ACDP 

“. ZBPD = ZCPD(ByCPCT) ....)4( 

ZBPD + ZCPD = 180° (Linear pair angles) 

ZBPD + ZBPD = 180° 

2ZBPD = 180° [From Equation (4)] 

ZBPD =90° ...(5) 

From Equations (2) and (5), it can be said that AP is the perpendicular bisector of BC. 


Question 2: 
AD is an altitude of an isosceles triangles ABC in which AB = AC. Show that 
(1) AD bisects BC (11) AD bisectsZA. 


Solution 2: 
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(i) In ABAD and ACAD, 

ZADB = ZADC (Each 90° as AD is an altitude) 
AB = AC (Given) 

AD = AD (Common) 

“~ ABAD = ACAD (By RHS Congruence rule) 
.. BD = CD (By CPCT) 

Hence, AD bisects BC. 


(1) Also, byCPCT, 
ZBAD = ZCAD 
Hence, AD bisects ZA. 


Question 3: 
Two sides AB and BC and median AM of one triangle ABC are respectively equal to sides PQ 
and QR and median PN of APQR (see the given figure). Show that: 


(i) AABM ~APON 
(ii) AABC APQR 
i 





Solution 3: 


(1) In AABC, AM is the median toBC. 
.. BM = l Bc 
2 


In APQR, PN is the median to QR. 
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. QN = oR 
2 


However, BC = QR 
~ BC = QR 
2 2 
.. BM=QN _...(1) 
In AABM and APQN, 
AB = PQ (Given) 
BM = QN [From Equation (1)] 
AM = PN (Given) 
AABM = APQN (By SSS congruence rule) 
ZABM = ZPQN (ByCPCT) 
ZABC=ZPQR ...)2( 


(i) In AABC and APQR, 

AB = PQ(Given) 

ZABC = ZPQR [From Equation (2)] 

BC = QR (Given) 

«~ AABC = APQR (By SAS congruence rule) 


Question 4: 
BE and CF are two equal altitudes of a triangle ABC. Using RHS congruence rule, prove that the 


triangle ABC 1s isosceles. 


Solution 4: 
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In ABEC and ACEFB, 

ZBEC = ZCFB (Each 90°) 

BC = CB (Common) 

BE = CF (Given) 

. ABEC = ACFB (By RHS congruency) 

. ZBCE = ZCBF (By CPCT) 

. AB = AC (Sides opposite to equal angles of a triangle are equal) 


Hence, AABC 1s isosceles. 


Question 5: 


ABC is an isosceles triangle with AB = AC. Draw AP L BC to show that ZB = ZC. 


Solution 5: 





B P Č 

In AAPB and AAPC, 

ZAPB = ZAPC (Each 90°) 

AB =AC (Given) 

AP = AP (Common) 

.. AAPB = AAPC (Using RHS congruence rule) 
-- ZB = ZC (By using CPCT) 
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Exercise (7.4) 


Question 1: 
Show that in a right angled triangle, the hypotenuse is the longest side. 


Solution 1: 


۸ 





B È 
Let us consider a right-angled triangle ABC, right-angled at B. 


In AABC, 

ZA + ZB + ZC = 180° (Angle sum property of a triangle) 
ZA + 90° + ZC = 180° 

ZA + ZC = 90° 


Hence, the other two angles have to be acute (1.e., less than 90°). 
ZB is the largest angle in AABC. 

ZB >ZA and ZB >ZC 

AC > BC and AC > AB 


[In any triangle, the side opposite to the larger (greater) angle is longer. | 

Therefore, AC is the largest side in AABC. 

However, AC is the hypotenuse of AABC. Therefore, hypotenuse is the longest side 1n a right- 
angled triangle. 


Question 2: 
In the given figure sides AB and AC of AABC are extended to points P and Q respectively. Also, 
ZPBC <ZQCB. Show that AC > AB. 
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Solution 2: 
In the given figure, 


ZABC + ZPBC = 180° (Linear pair) 


ZABC = 180°-ZPBC (1) 
Also, 

ZACB + ZQCB = 180° 

ZACB = 180°-—ZQCB ...)2( 


As ZPBC <ZQCB, 

180° — ZPBC > 180° — ZQCB 

ZABC >ZACB [From Equations (1) and (2)] 

AC > AB (Side opposite to the larger angle is larger.) 


Hence proved, AC > AB 


Question 3: 
In the given figure, ZB <ZA and ZC <ZD. Show that AD < BC. 
A 
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Solution 3: 

In AAOB, 

ZB <ZA 

AO < BO (Side opposite to smaller angleissmaller) ...)1( 


In ACOD, 
ZC <ZD 
OD < OC (Side opposite to smaller angleissmaller) ...(2) 


On adding Equations (1) and (2), we obtain 
AO + OD < BO + OC 
AD < BC, proved 


Question 4: 
AB and CD are respectively the smallest and longest sides of a quadrilateral ABCD (see the 
given figure). Show that ZA >ZC and ZB >ZD. 

D 


Solution 4: 
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3 C 
Let us join AC. 


In AABC, 
AB < BC (AB is the smallest side of quadrilateral ABCD) 
2ے‎ <41 (Angle opposite to the smaller sideissmaller) ...)1( 


In AADC, 
AD < CD (CD 1s the largest side of quadrilateral ABCD) 
4ے‎ <43 (Angle opposite to the smaller sideissmaller) ...)2( 


On adding Equations (1) and (2), we obtain 
22+ 24<241+ 23 


LC <ZA 
LA >ZC 
Let us join BD. 
5 
re 





In AABD, 
AB < AD (AB 1s the smallest side of quadrilateral ABCD) 
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Z8 <Z5 (Angle opposite to the smaller sideissmaller) (3) 


In ABDC, 
BC < CD (CD 1s the largest side of quadrilateral ABCD) 
Z7 <46 (Angle opposite to the smaller sideissmaller) ...)4( 


On adding Equations (3) and (4), we obtain 
284+ 27<25+ 26 

ZD <ZB 

ZB >ZD (Hence, proved) 


Question 5: 
In the given figure, PR > PQ and PS bisects ZQPR. Prove that Z2PSR >ZPSQ. 
P 





Solution 5: 

As PR > PQ, 

ZPQR >ZPRQ (Angle opposite to larger sideislarger) ... )1( 
PS is the bisector ofZQPR. 

ZQPS=ZRPS ...)2( 


ZPSR is the exterior angle of APQS. 
ZPSR = ZPQR+ZQPS ...)3( 


ZPSQ is the exterior angle of APRS. 
ZPSQ = ZPRQ+ ZRPS ...)4( 


Adding Equations (1) and (2), we obtain 
ZPQR + ZOPS >ZPRQ + ZRPS 


ZPSR >ZPSQ [Using the values of Equations (3) and (4)] 
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Question 6: 
Show that of all line segments drawn from a given point not on it, the perpendicular line segment 
is the shortest. 


Solution 6: 





7 N 
Let us take a line / and from point P (1.e., not on line /), draw two line segments PN and PM. Let 
PN be perpendicular to line / and PM 1s drawn at some other angle. 


In APNM, 

ZN = 90° 

ZP+ ZN + ZM = 180° (Angle sum property of a triangle) 
ZP + ZM = 90° 


Clearly, ZM is an acute angle. 
LM <4N 
PN < PM (Side opposite to the smaller angle is smaller) 


Similarly, by drawing different line segments from P to 1, it can be proved that PN is smaller in 
comparison to them. 

Therefore, it can be observed that of all line segments drawn from a given point not on it, the 
perpendicular line segment is the shortest. 
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Exercise (7.5) 


Question 1: 
ABC is a triangle. Locate a point in the interior of AABC which 1s equidistant from all the 
vertices of AABC. 


Solution 1: 

Circumcentre of a triangle is always equidistant from all the vertices of that triangle. 
Circumcentre is the point where perpendicular bisectors of all the sides of the triangle meet 
together. 





x 
In AABC, we can find the circumcentre by drawing the perpendicular bisectors of sides AB, BC, 
and CA of this triangle. O is the point where these bisectors are meeting together. Therefore, O is 
the point which is equidistant from all the vertices of AABC. 


Question 2: 
In a triangle locate a point in its interior which is equidistant from all the sides of the triangle. 


Solution 2: 

The point which is equidistant from all the sides of a triangle is called the incentre of the triangle. 
Incentre of a triangle is the intersection point of the angle bisectors of the interior angles of that 
triangle. 





Here, in AABC, we can find the incentre of this triangle by drawing the angle bisectors of the 
interior angles of this triangle. I is the point where these angle bisectors are intersecting each 
other. Therefore, I is the point equidistant from all the sides of AABC. 
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Question 3: 


In a huge park people are concentrated at three points (see the given figure) 


A 
E 


A: where there are different slides and swings for children, 

B: near which a man-made lake is situated, 

C: which is near to a large parking and exit. 

Where should an ice-cream parlour be set up so that maximum number of persons can approach 
it? 

(Hint: The parlor should be equidistant from A, B and C) 


Solution 3: 

Maximum number of persons can approach the ice-cream parlour if it is equidistant from A, B 
and C. Now, A, B and C form a triangle. In a triangle, the circumcentre is the only point that is 
equidistant from its vertices. So, the ice-cream parlour should be set up at the circumcentre O of 
AABC. 





In this situation, maximum number of persons can approach it. We can find circumcentre O of 
this triangle by drawing perpendicular bisectors of the sides of this triangle. 


Question 4: 

Complete the hexagonal and star shaped rangolies(see the given figures) by filling them with as 
many equilateral triangles of side 1 cm as you can. Count the number of triangles in each case. 
Which has more triangles? 
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5:1 





Solution 4: 
It can be observed that hexagonal-shaped rangolihas 6 equilateral triangles in it. 
Sem 





Area ofAOAB= Y eido- P5) 


4 4 
=? (25) =? Som’ 
4 4 
Area of hexagonal-shaped rangoli= T Ym 
4 2 
Area of equilateral triangle having its side as lcm= £ (= J cm? 
4 4 


Number of equilateral triangles of 1 cm side that 


1588 


3 


4 
Star-shaped rangolihas 12 equilateral triangles of side 5 cm in it. 





can be filled in this hexagonal-shaped Rangoli= 2 =150 
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3 
Area of star-shaped rangoli= 12x x(5) E 


Number of equilateral triangles of 1 cm side that can be filled in this star-shaped rangoli= 


153 0 
B 


4 
Therefore, star-shaped rangoli has more equilateral triangles in it. 
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THE LEGENDS SCHOOL OF EDUCATION CLASS 9t SUB: - BIOLOGY 





Topic:Tissue 

Definitions: 

1. Differentiation: It is the process of qualitative changes in the cells to 
perform different functions in living organisms. 

2. Primary growth: It is the increase in length that results from cell division 
and differentiation of an apical meristem. 

3. Secondary growth: It is the increase in width or girth that results 
from cell division and differentiation of lateral meristem. 

4. Vascualar bundles: It is the conducting tissue of a plant that is formed of 
xylem and phloem. 

5. Monocot:- These are the plants whose seeds have only one cotyledon. 
Example, corn seeds, Rice, garlic, etc. 

6. Dicot:-These are the plants whose seeds have two cotyledons. Eg. Beans, 
peaches, etc. 

7. Sarcomere:- The smallest functional unit of myofibril which occurs as 
repeated units along the length of myofibrils. 

8. Myofibril: It is a muscle fibre which is basic rod like unit of a muscle. 

9. Nerve impulse: It is a self-propagated electro-chemical current that 
travels from one neuron to another for the passage of message. 

10. Synapses: It is the functional junction between neurons. 


Tissue: 
A tissue may be defined as a group or cluster or collection of similar or 
dissimilar cells that perform or help to perform a common function and 
have a common origin. 
The word ‘tissue’ is derived from a French word 'Texo' meaning ‘to weave’. 
It was first given by a French Biologist namely ‘Bichard’. Study of tissues is 
called ‘Histology’. 
Types of Tissues: There are two types of tissues: 

1. Plant Tissues. 

2. Animal Tissues. 
1. Plant Tissues: 
Plant tissues are divided into two types: 
i) Meristematic Tissues ii) Permanent Tissues 
i) Meristematic Tissues:- 
They are simply called Meristems. They are formed by a cluster of cells. 
They have the ability to divide continuously. They never stop dividing. 
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When they stop dividing, they result in the formation of permanent tissues. 
When they divide continuously, they help a plant to increase in length as 
well as in girth. They are responsible for both primary growth as well as 
the secondary growth of a plant. 
Characteristics of meristematic tissues: 
1. The cells of meristematic tissues are similar in structure and have thin 
and elastic cell walls made of cellulose. 
2. The meristematic cells may be oval, rounded, polygonal or rectangular 
in shape. 
3. They are compactly arranged without intracellular spaces between 
them. 
4. Each cell contains dense and abundant cytoplasm and a large prominent 
nucleus. 
5. It contains few small vacuoles or no vacuoles at all. 
6. New cells are produced, take up a specific function and lose the ability 
to divide and thus form permanent tissue. 
Occurrence: 
Depending upon the occurrence and position in the plant body, 
meristematic tissue is divided into three 
types: 
i) Apical meristem. 
ii) Lateral meristem. 
iii) Intercalary meristem. 
i) Apical meristem:- 
This meristem is located at the growing apices of main and lateral 
roots, stems and leaves. These cells are responsible for linear 
growth of an organ. It thus, results in the increase in the length of 
plant which is called primary growth. 
ii) Lateral Meristem: 
This meristem occurs on sides almost parallel to the axis of roots, 
stems and its branches. 
It brings about an increase in the width or girth of the plant which is 
called as secondary growth. Lateral meristem is of two types. 
1. Cork cambium 
2. Vascular cambium 
1. Cork cambium: The lateral meristem which occurs beneath the bark of a 
plant is called cork cambium. 
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2. Vascular cambium: The lateral meristem which occurs in vascular 
bundles of dicots is called vascular cambium. 

iii) Intercalary meristem:- 

This meristem is located at the base of leaves or at the base of node and 
internode. It is also present in the regions of permanent tissues. It is 
responsible for growth in length. 


3. Permanent Tissues: 
It may be defined as a group or collection of living or dead cells 
formed by meristematic tissues and have lost their ability to divide 
and are permanently placed at fixed positions in plant body. 
Characteristics Of Permanent Tissues: 

They constitute a major portion of plant body. 

Their cells have lost the power of division. 

Cells are mature, thin or thick, living or dead. 

These may be oval, rounded, polygonal, elongated, etc. 

They have intercellular spaces. 


ہر يم دن حي س ي 


. They have vacuolated cytoplasm. 

Simple Permanent Tissue:- 

It is a type of permanent tissue which is composed of similar type of cells. 
These cells are structurally and functionally similar. On the basis of nature 
of cells, simple permanent tissues are divided into three types: 

1. Parenchyma 

2. Collenchyma 

3. Sclerenchyma 

ihe Parenchyma:- 

It is derived from two words ‘para’ meaning ‘besides’ and ‘enchyma’ 
meaning ‘to pour’ or enchein' meaning ‘in fillings’. 

General characters: 

1. Itis most simple and unspecialized primitive tissue. 

2. It mainly consists of thin walled cells which have intercellular spaces 
between them. 

3. Cell wall is made of cellulose or calcium pectate. 

4. Each cell has a prominent nucleus and vacuolated cytoplasm. 

5. Cells are living and perform metabolic activities/ processes. 

6. It forms the basic packing tissue of plant body and is the most abundant 
tissue of the plants. 
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Shape: Cells may be isodiametric, spherical, cylindrical, rectangular, 
stellate or long spindle, etc. 

Distribution: Parenchyma is widely distributed in various plant organs i.e. 
roots, stems, leaves, flowers and fruits. They are found in endosperm of 
seeds, xylem and phloem. Types 

Parenchyma is of three types: 

1. Storage parenchyma 

2. Arenchyma 

3. Chlorenchyma 

1. Storage parenchyma: It is that type of parenchyma in which cells enlarge 
and store nutrients and water e.g. starch in the parenchyma of potato. 

2. Arenchyma: It is that type of parenchyma that has large air cavities to 
give buoyancy to the plant e.g. aquatic plants like hydrilla. 

3. Chlorenchyma: It's that type of parenchyma that contains chloroplasts 
and thus performs photosynthesis e.g. leaves. 

Functions Of Parenchyma 

1. The main function of parenchyma is storage of food e.g. starch in 
parenchyma of potato. 

2. In fleshy stems and leaves, parenchyma cells serve as water storage 
tissue e.g. opuntia (cactus) 

3. It forms the framework of all the plant organs and tissues by providing 
rigidity to the plant and thus help to maintain shape and firmness of plant 
body. 

4. It stores waste materials of the plants such as latex, resins, gums, etc. 

5. The: intercellular air spaces of parenchyma cells allow gaseous exchange. 
6. It provides buoyancy in aquatic plants. 

7. If chloroplast is present in parenchyma cells, it performs 
photosynthesis. 

8. It serves as the packing tissue in between the other tissues. 

9. It provides mechanical strength to the plants due to its compact 
arrangement. 


Collenchyma:- 

It's derived from two words ‘colla’ and 'enchyma’. Colla means glue and 
enchyma means - to pour. 

General characters 

1. Itis a living tissue. 
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2. Cells are thin walled but possess thickenings of cellulose or pectic 
substances at the corners where a number of cells join together. 

3. Cells are compact. 

4. Intercellular spaces are absent. 

5. It provides flexibility to soft ariel parts of plants so that they can bend 
without breaking. 

6. It may contain a few chloroplasts. 

Shape: Collenchyma cells are usually elongated with oblique end walls. In 
transverse section they appear circular, oval or polygonal. 

Distribution: Collenchyma occurs in dicot stem and leaves. It's mainly 
absent in monocots and in roots. 

Functions Of Collenchyma 

1. It provides mechanical support, protection and elasticity to the plant 
organs. 

2. It manufactures sugar and may store it as starch. 

3. Itis present at the margins of some leaves and resists tearing effect of 
wind. 

4. It allows easy bending in various parts of the plants without breaking it. 


Sclerenchyma:- 

It is derived from two words; sclern from sclerous which means hard and 
enchyma which means in fillings. 

General characters: 

1. It consists of thick walled dead cells. 

2. Those cells have hard and extremely thick cell wall due to uniform 
deposition of lignin (a complex organic molecule composed of phenyl 
propanoid units associated with cellulose). 

3. Lignin deposition is so thick that the cell wall becomes strong, rigid and 
impermeable to water. 

4. The cell lumen becomes very narrower rarely absent. 

5. Cells are closely packed without intercellular spaces. 

6. Cells are cemented with the help of middle lamella [a wall that lies 
between the adjacent cells]. 


Shape:- Cells appear as hexagonal net in transverse section. 
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Types: Sclerenchyma is of two types: 

1. Fibres 

2. Sclereids 

1. Fibres:- 

These are long, elongated cells with pointed ends. These cells vary in 
length from 1mm to 550.mm in different plants. The fibres are usually 
clustered into strands and look polygonal. 

2. Sclereids: 

These are short and possess extremely thick lignified walls. They vary 
greatly in their shape and size. They may be spherical, oval, cylindrical, 
dumble shaped or stellate. 


Distribution: Sclerenchyma tissue mostly occurs in xylem and phloem, hard 
seed coats and husk of coconut. 


Functions: 

1. The main function of Sclerenchyma is to give mechanical support to the 
plants. 

2. It provides a protective covering around seed and nut. 

3. Sclerenchyma fibres in plants like jute, coconut etc are commercially 
exploited. 


Complex Permanent Tissues: A complex permanent tissue may be defined as 
a group of more than one type of cells having a common origin and working 
together as a unit to perform a common function. The complex tissues are 
mainly concerned with the transportation of water, minerals and food 
materials. The important complex tissues in plants are: 
1. Xylem or wood 
2. Phloem or Bast 
Both xylem and phloem are together called as vascular tissues or vascular 
bundles or conducting tissues. 

1. Xylem:- 
It is derived from Greek word 'xylos' which means ‘wood. It was first of all 
seen by a biologist Nageli in 1858. 
It's a chief conducting tissue responsible for conduction of water and 
minerals. This tissue is composed of four kinds of cells. 
1. Tracheids 
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2. Vessels 

3. Xylem parenchyma 

4. Xylem fibres 

1. Tracheids: 

These are elongated, tube like dead cells with oblique end walls. The end 
walls remain intact and possess pits, since tracheids do not have open ends, 
so water has to pass through pits. These usually appear polygonal. The 
walls are hard and lignified. 

2. Xylem vessels or Trachea: 

The cells of vessels are placed one upon the other and their end walls are 
either absent or possess perforations. They form long tubes or channels for 
conduction of water and minerals. Tracheids and vessels are meant for 
conduction of sap, so they are also called as tracheary elements. 

3. Xylem parenchyma: 

These are living parenchymatous cells present in the xylem. They help in 
lateral conduction of organic solutes and storage of food reserves. 

4. Xylem fibres: These are lignified fibres present in the xylem which 
provide mechanical strength to the plant body. 


Functions of xylem: 

1. Xylem is a major conducting tissue in plants. It serves in the upward 
movement of water and mineral salts from roots to different parts of the 
plants. 

2. It gives mechanical strength to the plant body. 


2. Phloem (bast):- 


It's derived from a Greek word ‘phlois' which means inner bark. It was first 
of all used by Nageli in 1858. Phloem is the chief food conducting tissue of 
the plants. Phloem is composed of four elements. 

1) Sieve tubes 
2) Companion cells 
3) Phloem parenchyma 
4) Phloem fibres 
1) Sieve tubes: These are long tubular structures composed of elongated 
sieve tube elements placed one above the other forming a continuous tube. 
The end walls of sieve tube elements are called sieve plates which are 
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perforated by numerous pores. Each mature sieve tube element has thin or 
thick cellulose wall. Cytoplasm occurs in the form of thin lining enclosing a 
big central vacuole. Nucleus, plastids, endoplasmic reticulum, etc are 
absent. 

2. Companion cells: These are living cells which are always associated with 
sieve tubes. Each companion cell is living with thin cellulose walls. It 
possesses nucleus, mitochondria, ER, etc. The common wall between sieve 
tube and companion cell shows the presence of pits. 

3. Phloem parenchyma: These are the living parenchymatous cells present 
in the phloem. They store food, raisins, latex, etc. These cells help in slow 
conduction of food especially to the sides. 

4, Phloem fibres:- These are the dead sclerenchymatous fibres present in 
the phloem. They occur in sheets or cylinders. They provide mechanical 
strength to the plants. 


Functions of phloem: 

1. The main function of phloem is translocation of organic solutes from 
leaves to the storage organs 

2. It provides mechanical support to the plant body. 
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Animal Tissues: 
The body of animals is made up of different types of tissues which perform 
specific functions. On the basis of function they perform, animal tissues can 
be broadly classified into following types: 
1. Epithelial tissue 
2. Muscular tissue 
3. Connective tissue 
4. Nervous tissue 
Epithelial tissue 
General characters: 
1. Epithelial tissue or epithelium is a simplest kind of animal tissue that 
occurs as a protective covering. 
It consists of one or more layers of cells. 
The cells are closely packed. 
Intercellular spaces may or may not be present. 
Cells are held together by intercellular junctions. 
The epithelial tissue rests on a thin, non-cellular basement 
membrane, (a membrane that doesn't contain cells and 
consists of glyco-proteins and collagen fibres). 


et ae IY‏ گند 


7. Blood and lymph vessels are absent. However, nerve cells 
are present. 
8. The blood vessels lie in the connective tissue across the 
basement membrane. 
Occurrence: It is found on the external surface of the body, internal organs 
(or viscera), lining of the cavities. 
Functions: 
1. It covers the body surface as an outer layer of skin. 
2. It provides protection to the underlying tissues from mechanical injury, 
drying up, entry of germs. 
3. It forms inner lining of mouth, elementary canal and other internal 
organs and protects these organs. 
4. Epithelial line of intestines absorbs water and digested food. 
5. It helps in the elimination of waste products. 
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6. Epithelial lining of the cavities give rise to glands that 
provide secretion such as mucus, etc. 

Types of Epithelium: 
Based on the shape of the cells, epithelial tissue is classified as follows: 
1) Squamous epithelium. 
2) Cuboidal epithelium 
3) Columnar epithelium 
4) Ciliated epithelium 
5) Glandular epithelium 
6) Sensory epithelium 
1. Squamous epithelium: 
This epithelium consists of thin, flat irregular shaped cells which fit 
together closely. It is of two types. 
a) Simple squamous epithelium 
b) Stratified squamous epithelium 
a) Simple squamous epithelium: The cells in this epithelium are extremely 
thin and flat and are arranged edge to edge forming a delicate lining or 
covering. So, itis also called as pavement epithelium. 
Occurrence: It lines the blood vessels, urinary tubules and alveoli of the 
lungs. 
b) Stratified squamous epithelium: The cells in this epithelium are arranged 
in many layers to prevent wear and tear. 
Occurrence: It forms the epidermis of the skin. It also lines buccal cavity 
(mouth cavity), pharynx, oesophagus, anal canal, vagina and lower part of 
urethra. 
Functions: 
1. It provides protection to the underlying parts against injury and entry 
of germs. 
2. It helps in excretion, gas exchange, etc. 
2) Cuboidal epithelium: This epithelium consists of cube like cells which 
are about as tall as wide. 
Occurrence: 
1) It lines the salivary ducts, pancreatic ducts, sweat glands, etc. 
2) It also covers the ovaries and lines sperm producing tubules. 
Function 

It helps in protection, secretion, absorption, excretion and gamete 
formation. 
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3) Columnar epithelium: This epithelium consists of tall or pillar like cells 
that are much taller than wide. The nuclei are generally elongated. 
Occurrence 
1) It lines the stomach, intestine and gallbladder. 
2) Italso lines mammary gland ducts and parts of urethra. Functions: 

It helps in protection, absorption and secretion. 


4) Ciliated epithelium: 


Structure: This epithelium consists of cuboidal or columnar cells that bear 
cilia on their free surfaces. 
Occurrence: Cuboidal ciliated epithelium lines certain parts of urinary 
tubules and sperm ducts. Columnar ciliated epithelium lines nasal passage, 
oviducts, bronchioles and ventricles of brain. 
Functions: 

It helps in the movement of mucus, eggs, urine, sperms and ceribo spinal 
fluid. 


5) Glandular epithelium: 


Structure:- This epithelium consists of columnar cells modified to secrete 
chemicals or juices. 

Occurrence: It lines the glands such as gastric glands, pancreatic glands, 
intestinal glands, etc. 

Functions: It helps in secretion of juices and chemicals. 


6) Sensory epithelium: 

In some cases, the epithelial cells become modified to receive external 
stimuli. Such sensory cells have nerves so that they can perceive various 
stimuli. 

Occurrence: It is found in nasal passage, taste buds, retina of eyes, etc. 


Muscular Tissue: 

Muscular tissue of the body consists of long, narrow muscle cells. These 
cells are elongated in structure and are therefore called as muscle fibres or 
myocytes. These myocytes inturn contain many chains of myofibrils. 
Myofibrils are composed of actin and myosin filaments repeated in units 
called sarcomere. This sarcomere is responsible for striated appearance of 





www .thelegendsschool.com Page 11 


THE LEGENDS SCHOOL OF EDUCATION CLASS 9t SUB: - BIOLOGY 





muscle fibres. A muscle fibre may contain one or more nuclei. Muscle cells 
are arranged in parallel manner and contract in a definite direction which 
causes movement of body parts. These movements are brought about by 
contraction and relaxation of contractile proteins (actin and myosin) 
present in the muscle cells. 

Types of Muscular Tissue: 

There are three types of muscular tissue: 

1) Striated muscles 

2) Unstriated muscles 

3) Cardiac muscles 


Striated muscle (skeletal muscle or voluntary muscle) 
Characteristics 
1) The striated muscles form more than 80% of the mass of soft tissues in 
a body. 
2) They are attached to bones by tendons and help in the movement of 
external body parts. 
3) The striated muscles consist of long, narrow, cylindrical, 
unbranched fibres with blunt ends. 
4) Each fibre is enclosed in a thin, plasma membrane called 
sarcolemma. 
5) The cell contains many elongated, flattened nuclei located 
towards the sarcolemma. 
6) The multi-nucleate condition of the fibres results from cell 
fusion. 
Occurrence: 
1) These are found in the body wall and the limbs. 
2) They also occur in tongue, pharynx and beginning of 
oesophagus. 
Functions: 
1. They help in the movement of body parts and locomotion. 
2. They also help in several voluntary movements of the body. 


Q) Why are striated muscles called as skeletal, voluntary and striated 
muscles? 
Ans. Striated muscles are called as skeletal muscles because they are 
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attached to bones and help in movement of body parts. They are also 
known as voluntary muscles because they are under our control. They are 
known as striated muscles because they contain dark and light bands. 


Unstriated muscle: 

Characteristics: 

1. These are called smooth or unstriated muscles because they do not 
show any strips or striations across the muscle fibres. 

2. Each cell is long, narrow, spindle-shaped with pointed ends and has 
only one nucleus situated in the centre. 

3. These fibres are generally shorter than the striated muscle fibres. 
Occurrence: 

1. These occur within the walls of tubular, internal organs (visceral 
organs) except heart. e.g. Alimentary canal, Genital tract, blood vessels, etc. 
2. They also occur in the iris and ciliary body of the eye and dermis of skin. 
Functions: 

1. Smooth muscles are called involuntary muscles. 

2. Their contractions are rythmic. 

3. These muscles contract slowly but can remain contracted for a long 
period of time. 

4. Rythmic contractions of these muscles in the walls of tubular organs 
results in the rhythmic progressive wave of muscular contraction and 
relaxtion. (peristalisis). 

5. These movements occur in gastro-intestinal tract and male genital tract. 
6. In some organs, the smooth muscles contract throughout the organ as a 
single unit and produce extrusive movements as in urinary bladder, gall- 
bladder, ureters and uterus. 


Cardiac muscles: 

Characteristics: 

1. The cardiac muscle consists of short, cylindrical fibres which are 
branched and joined to form a network. 

2. Each fibre or cell contains one or two nuclei situated in the centre. 

3. Intercalated discs occur between the ends of fibres. 
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4. The cell show light striations. 

5. These are involuntary muscles. 

Occurrence: 

Cardiac muscles are confined to the wall of heart, pulmonary vein and 
superior venacava. 

Functions: 

These contract and relax rapidly and continuously with a rhythm. 


Nervous tissue: 

The nervous tissue contains densely packed nerve cells, called neurons 
(Greek neuron- nerve). It is present in the brain, spinal cord and nerves. 
The neurons are specialized for conduction of nerve impulses. 

They receive stimuli from within or outside the body and conduct impulses 
(signals) which travel from one neuron to another. Each neuron is 
composed of following three parts: 

i) Cyton ii) Dendrites iii) Axon 

i) Cyton or cell body or soma: The cell body of neuron is called cyton or 
soma. It is a broad, rounded, pyriform (ear shaped) or stellate part of 
neuron. It has cytoplasm called neuroplasm and relatively large, spherical 
nucleus. It also contains nissll granules. 


Function: 

It receives nerve impulses from dendrites and transmits them to axon. 

ii) Dendrites (singular Dendron): 

It is a short, tapering, much branched protoplasmic processes stretching 
out from cell body. 

Function: 

It conducts the nerve impulses towards the cell body. 

iii) Axon: 

It is single, very long, cylindrical protoplasmic process of uniform diameter 
arising from cell body. At its terminal end, axon is highly branched. The 
terminal branches are called terminal arborizations. At their ends are 
swollen structures called synaptic knobs or bouton that have neuro 
transmitter called acetycholine. 

Axon is covered with one or two sheaths (coverings). The cell membrane of 
axon is called axolema and its cytoplasm is called axoplasm. The single 
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Sheath present over the axon is called neurilemma. It may have an 
additional insulating and protective sheath of myelin around it. It is present 
between neurilemma and axolemma. Axons having myelin sheaths are 
termed myelinated nerve fibres and those without this sheath are termed 
non-myelinated nerve fibres. At intervals, myelinated nerve fibres possess 
unmyelinated areas called nodes of ranvier. 

Function: Axons carry impulses away from the cell body to another neuron. 
Connective tissue: 

General characters: 

1. The cells of connective tissue are living. 

2. These cells remain separated from each other. 

3. The space between the cells is filled with non-living, soft, 

gel like matrix or medium. 

4. Matrix may be fibrous in nature and composed of complex 
carbohydrates linked to proteins. The fibres present in it are:- 

1. White collagen fibres. 

2. Yellow elastin fibres. 

3. Reticular Reticulin fibres, and complex carbohydrates present in it are 
GAG glucose amino glycans or muco polysaccherides. 

4. Matrix may be solid as in case of bones and cartilages and fluid as in 
case of blood. 

Functions: 

1. It serves the function of binding and joining one tissue to other i.e. 
connecting bones to each other, muscles to bones, etc. 

2. It forms a supporting framework of bones and cartilages for the body. 

3. It forms a protective sheath and packing material around various 
organs separating them so'that they do not interfere in each other's 
activities, carrying material from one part of the body to another. 
Connective Tissue: 

Types: 

In animals there are five types of connective tissue: 

1) Areolar tissue 

2) Dense regular connective tissue 

3) Adipose tissue 

4) Skeletal tissue 

5) Fluid connective tissue 
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1) Areolar tissue: 


It is also called as loose connective tissue. It is a loose and cellular 
connective tissue. It is most widely distributed in the body. It consists of 
transparent, jelly like sticky matrix containing numerous fibres and cells 
and mucin. Its matrix consists of two kinds of fibres. 

a) | White collagen fibres: They are made up of a protein, collagen which 
changes into gelatin on boiling in water. 

b) Yellow elastic fibres: They are made up of a protein elastin. Collagen 
fibres provide flexibility and strength and elastic fibres provide elasticity. 
Several kinds of irregular cells for example fibroblasts and macrophages 
are present in it. 

Occurence: 

It is simple and most widely distributed connective tissue. It joins skin to 
muscles, fills spaces inside organs and is found around muscles, blood 
vessels and nerves. 

Functions: 

(i) It is a supporting and packing tissue between organs lying in the body 
cavity. Matrix of this tissue is important in diffusion of oxygen and 
nutrients from small blood vessels. (ii) It helps in repair of tissues after 
an injury. 

(iii) It fixes skin to underlying muscles. 


2) Dense regular connective tissue: 


It is a fibrous connective tissue. It is characterised by ordered and densely 
packed collection of fibres and cells. Fibres are loose and very elastic in 
nature. It is the principal component of tendons and ligaments. 

1. Tendons: They are cord like, strong, inelastic structures that joins 
muscles to bones. A tendon is a bundle of white collagen fibres bound 
together by aerolar tissue. It has great strength but its flexibility is limited. 
2. Ligaments: They are elastic structures which connect bones to bones. A 
ligament is highly elastic and has great strength but contains very little 
matrix. In ligament, some elastic and many collagen fibres are bound 
together by areolar connective tissue. Fibroblasts are irregularly arranged. 
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3) Adipose tissue:- 


It is an aggregation of fat cells or adipocytes. Each fat cell is rounded or 
oval and contains a large droplet of fat that almost fills it. The fat cells are 
arranged in lobules separated by partitions of collagen and elastin fibres. 
These partitions carry blood vessels. 

Occurence: 

It is abundant below the skin, between the internal organs for example 
around the kidneys. 

Functions: 

1. Itserves as a fat reservoir. 

2. It provides shape to the limbs and the body. 

3. It keeps visceral organs in position. It forms shock absorbing cushions 
around kidneys and eyeballs. 

4. It acts as an insulator. 


4) Skeletal Tissue: 


The skeletal or supporting tissue includes cartilage and bone which form 
the endoskeleton of vertebrate body. 

1. Cartilage: 

It is a specialised connective tissue which is compact and less vascular. It 
has widely spaced cells. Its matrix is composed of proteins and is slightly 
hardened by calcium salts. Its matrix is produced and maintained by 
chondrocytes. Matrix is solid, cheese like and firm but also somewhat 
elastic. This accounts for its flexible nature. Matrix of cartilage have a 
delicate network of collagen fibres and living cells, chondrocytes. 
Chondrocytes are present in fluid filled spaces known as lacunae. Blood 
vessels are absent in matrix. Chondrocytes help in internal growth of 
cartilage by multiplying. Thus cartilage is capable of continued and rapid 
growth. 


Occurence: 

It is located in ear pinna, nose tip, epiglottis, intervertebral discs, end of 
long bones, lower ends of ribs and rings of trachea. 

Functions: 

It provides support and flexibility to the body parts. It smoothens surface at 
joints. 
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2) Bone 

Nature:- Bone is a very strong and non-flexible tissue. Like cartilage, bone is 
a specialised connective tissue. It is porous, highly vascular, mineralised, 
hard and rigid. Its matrix is made up of proteins e.g. osteonectin, 
osteocalcin, proteoglycan and collagen). Matrix of bone is heavily coated 
with salts of calciurn and magnesium such as phosphates and 
carbonates of calcium and magnesium (e.g. 

Hydroxyapatite). These minerals are responsible for the hardness of the 
bone. The matrix of bone is in the form of thin concerntric rings, called 
lamellae. Bone cells, called osteoblasts or osteocytes, are present between 
the lamellae in fluid-filled spaces called lacunae. All lacunae of the bone 
communicate with each other by network of fine canals, called canaliculi. 
Each canaliculus is filled with delicate 

cytoplasmic process of the bone cell. Through canalculi each bone cell of 
each lacuna receives food and oxygen and eliminates waste. 
Functions:-Bone forms endoskeleton of human beings and other 
vertebrates except the sharks. It serves the following 

Functions: 

. It provides shape to the body. 

. It provides skeletal support to body. 

. It protects vital body organs such as brain, lungs, etc. 

. It serves as storage site of calcium and phosphate. 

. It anchors the muscles. 


mb WN نم‎ 


Fluid Connective Tissue (Vascular Tissue): 
It links the different parts of the body and maintains continuity in the body. 


It includes blood and lymph. 

Blood:- It a fluid connective tissue. It is reddish coloured due to presence 
of a pigment called as haemoglobin. This blood carries various functions in 
our body. 

i) Circulation of blood is responsible for transportation of soluble 
digested food from small intestines to various parts of body. Blood 
also carries glucose from liver to muscles, 

ii) Blood carries soluble excretory materials such as urea to organs of 
excretion. 

iii) Blood carries hormones from endocrine glands to target parts 

iv) Circulation of blood helps to maintain constant body temperature by 
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distributing excessive heat from deeply seated organs. 

v) Blood transports O2 from lungs to all parts of body. 

vi) Blood carries CO2 produced by the tissues to the lungs for breathing 
out. 

vii) WBC of blood acts as soldiers of body by killing bacteria and other 
germs. 

viii) It acts as a buffer and maintains a constant pH which maintains 
the concentration of solute potential of blood i.e. electrolytes. 

Composition of blood 
Blood is composed of 


| 


Plasma Blood Corpuscles 

Plasma:-It is liquid part of blood in which different blood cells are present. 
It is straw coloured or can be colourless. It contains major portion of water 
(90%) and also (10%) of organic / inorganic substances. The different 
organic substances that are present in it are urea, amino acids, proteins, 
hormones and the different inorganic substance present in it are sulphates, 
phosphates, magnesium. Besides, the organic and inorganic substances, it 
also contains a blood clotting protein called fibrinogen and also contains 
Anti-coagulant called heparin. If fibrinogen is removed from blood, it 
results in the formation of serum in plasma. (Serum- A blood plasma from 
which blood clotting protein is removed). 

Different types of blood cells: 

i) RBC ii) WBC 
iii) Platelets 

RBCs : These are also called erythrocytes. These are small, round, 
biconcave, disc-like structures that are thinnest at the centre. The real 
colour of RBC is pale yellow but appear red due to presence of 
haemoglobin. These are 7-8 um in diameter and are denucleated (to 
transport more 02). In males, the number of RBC's is 5.5 m/cm? and 
females 4-4.5m/cm?. RBC have a life span of 120 days and main constituent 
of RBC is haemoglobin. Due to less presence of RBC's a disease called 
anaemia is caused which causes breathlessness. If there is more amount of 
haemoglobin present in blood, it leads to abnormal growth of RBC and thus 
leads to cancer called polycythemia. Formation of RBC is called 
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erythropoiesis and is formed in red bone marrow. These RBC's get 
degraded in liver. Shrinking of RBC's in liver is called erytopis. The content 
of haemoglobin: 

In males is 15.5 +/- 2.5 gm/decileter 

In females it is 14.0 +/- 2.5gm/decileter 

In children itis 11.0 +/- 2.5 gm/decileter (4 -12 years). 

WBC's:-These are also called leucocytes. These are colourless and amoeboid 
Shaped/ irregular). These are large in size than RBC’s and are fewer in 
number. The number of WBC's in males and females is same 5000mm‘%. 
These are nucleated i.e. they have nucleus. There are various types of 
WBC's like monocytes. Basophills, neutrophills, eosinophills, lymphocytes. 
WBC's are of two types: Phagocytes and Immunocytes. 

Immunocytes: These produce antibodies and are involved in immune 
response. They include lymphocytes. 

Phagocytes: These are capable of phagocytoses and they carry out the 
function of body defense by engulfing bacteria and other foreign 
substances. Phagocytes are of two types: 

Granular and agranular. 

Granular WBC's: These have granular cytoplasm and lobed nucleus. These 
are of three types basophills, neutrophills, eosinophills. 

Agranular WBC's: These have smooth cytoplasm and lobed nucleus e.g. 
monocytes, lymphocytes. WBC's don't have a particular life span because 
they are of different types. So, their life span varies like lymphocytes. They 
have a life span of almost 3-4 days. They provide immunity to body when 
foreign material enters our body i.e. antigen and our body responses to it. 
The WBC's engulf it and form a protein called antibodies. These are also 
called soldiers of our body. 

Most WBC are amoeboid and can throw out pseudopodia by which they can 
Squeeze out through the walls of capillaries into tissues. This process is 
called diapedesis. If more no. of WBC are present in body it will lead to a 
disease (cancer) called leukaemia. 

If less no. of WBC's is present, it will lead to a.disease called leucopoenia. 
These are formed in white and yellow bone marrow. 

Blood Platelets: These are also called thrombocytes. These are small, 
spherical structures numbering about 4,00,000/mm5 . These have life span 
of 2-3 days and are denucleated. It contains a blood clotting protein called 
thrombin. The function of B.P. is to form a solid plug at the time of injury 
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which prevents further blood loss. 


Lymphatic system: 
Lymph: It is light yellow colour, mobile, fluid connective tissue which 
drains into lymphatic capillaries from inter cellular spaces. Its 


composition is similar to that of blood except that RBC’s and some blood 
proteins are absent in it. WBC's are found in abundance. 

Functions of Lymph 

1) Lymph absorbs some of the fluid from digestive tract. It passes proteins 
to tissues. It carries digested fat. 

2) It drains excess fluid from extra cellular spaces back in the blood. 

3) It protects the body by killing germs. 

4) It carries carbon dioxide and nitrogenous waste materials from tissues 
to blood. 
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Topic: Why do we Fall ILL 


1. What is health? 
a. According to World Health Organisation (WHO) (1948), health is 
defined as: 
Health is a state of complete physical, mental and social well being, and not 
merely an absence of disease or infirmity. Health is a state of body when all 
the organs and systems are functioning properly and a perfect balance is 
maintained between the environment and the body.’ So health has three 
dimensions: 
i) Physical health involves perfect functioning of all the organs and systems of 
body. 
ii) Mental health means a state of harmony and balance between the 
individual and the surrounding.Individual is free from anxiety and tension, 
iii) Social health means a man having good job, a good house, a happy family, 
good neighbours andunderstanding friends. 
Factors Affecting Health 
i) Physical environmental factors like light, temperature, natural disasters like 
cyclone, flood, soil- type, rainfall etc. 
type, rainfall, etc. 
ii) Social environmental factors like job conditions, housing conditions, 
family's atmosphere andrelationship between neighbourers and friends.So 
social equality and harmony are necessary forgood health of individuals. 
Social environment determines our physical environment 
iii) Public cleanliness so as to avoid accumulation of garbage, blocking of 
drainage, open and stagnantwater, etc. which may increase the chances of 
poor health. 
iv) Supply of balanced diet for good health as it is essential for the normal 
body functioning, growth and development of body. 
v) Good economic conditions and good purchasing powers increase the 
chances of good health. 
This proves that personal and community issues both play important role in 
determining individual's health. 
Characteristics of Good Health 
The important characteristics of a person having good health are: 
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i) Free from sickness and diseases. 

ii) Free from unnecessary anxiety. 

iii) Free from social and psychological tensions. 
iv) Self confidence. 

v) Feeling of joy in living. 

vi) Ability to work efficiently and at his best. 


Importance of Good Health 

Good health is one's real wealth. A healthy person is always cheerful, active, 
willing worker and energetic. Good health increases one's efficiency for doing 
work. This contributes to hisown progress, the progress of his family, the 
progress of his community and the progress of nation as a whole. 


Disease 

(dis = against; ease = comfort) 

Any condition which interferes with the normal functioning of the body and 
impairs the health is called disease. It involves morphological (structural), 
physiological (functional) or psychological disturbance in some body parts. It 
may be due to environmental factors or pathogens or genetic anomalies. 

Type of Diseases 

On the basis of period of their occurrence, the diseases are classified in two 
categories: 

1) Congenital diseases: These are inborn diseases which are present from the 
birth. These are generallyinheritable . 

i) Diseases cause by gene-mutations e.g. haemophilia, colour blindness, etc. 
ii) Diseases caused by chromosomal mutations e.g. Down's syndrome, 
Klinefelter's syndrome, etc. 


2) Acquired diseases: These occur only after birth and are non-inhertitable. On 
the basis of their communication, acquired diseases are of two types: 

i) Communicable disease and 

ii) Non-communicable diseases. 

i) Communicable diseases: These can be transmitted from an infected person 
to a healthy person by means of air, water, food, physical contact or vectors. 
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These are caused due to infection and multiplication of some kind of micro- 
organisms, so are also called infectious diseases. 

Classification of communicable diseases: These can be categorized on two 
basis: 

a) Causative agent, and 

b) Mode of transmission 

a) Depending upon the causative agent, communicable diseases are of six 
types: 

i) | Bacterial diseases e.g. diphtheria, whooping cough, leprosy, syphilis, 
tetanus, typhoid, 

tuberculosis, cholera, anthrax, etc. 

ii) Viral disease e.g. dengu, influenza, measles, polio, smallpox, chickenpox, 
common cold, rabies, Japanese encephalitis, AIDS, etc. 

iii) Protozoan diseases e.g. malaria, amoebiasis, kalaazar, sleeping sickness, 
etc. iv) Helminth diseases e.g. taeniasis, ascariasis, elephantiasis, trichinosis, 
liver rot, etc. 

v) Fungal diseases e.g. ring worm, athlete's foot, etc. 

vi) Rickettsial diseases e.g, typhus fever, trench fever, Q-fever, Rocky mountain 
spotted fever, etc. 

b) On the basis of their mode of transmission, the communicable diseases are 
of two type: 

i) Contagious diseases:- These communicable diseases can spread from an 
infected person to healthy person by actual contact between them e.g. sexually 
transmitted diseases(STD), smallpox, chickenpox, measles, laprosy, etc. 

ii) Non-contagious diseases:- These can spread from an infected person to 
healthy person with food, air or water e.g. taeniasis, ascariasis, cholera, 
tuberculosis, typhoid etc. or microorganisms are injected inside the human 
body by some carrier or vector hosts e.g. malaria, filariasis, plague, etc. 


ii) Non-communicable or non-infectious diseases: 


These do not spread from an infected person to a healthy person. These are of 
four types on the basis of their causative agents: 

1. Deficiency diseases: These occur either due to deficiency of some nutrients 
in the diet or some 
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hormone e.g., kKwashiorkor (protein), diabetes mellitus (insulin), dwarfism 
(growth hormone), 

etc. 

2. Degenerative diseases: These occur due todegeneration of certain body 
tissues e.g.cardiovascular diseases (of heart and blood vessels) and arthritis 
(of joints). 

3. Cancerous diseases: These occur due to uncontrolled growth and divisions 
of cell in certain body tissues leading to tumour formation. 

4. Allergic diseases: These occur due to hypersensitivity of body to certain 
external agents, calledallergens, e.g. asthma, hay fever, etc. 


Causes Of Diseases (Etiolo 

Any substance which causes a disease by its excess or deficiency or absence, is 
called a disease agent. 

Types of disease agent 

Disease agents are of five types: 

1. Biological infectious agents: 

These are also called pathogens (Gr. Pathos means disease; genesis means 
producing). These are those micro-organisms which when successfully infect 
the humanbody, multiply and produce toxins which interfere with the normal 
functioning of the body and cause a disease. These include bacteria, viruses, 
rickettsias, fungi, protozons, helminthes etc. 

2. Chemical agents which may be endogenous e.g. urea uric acid, hormones, 
enzymes etc. or exogenous e.g. pollutants like gases, dust, metals, fumes; and 
allergens like spores, pollens, etc. 

3. Nutritive agents e.g. minerals, carbohydrates, proteins, fats, vitamins and 
water. 

4. Physical agents e.g. heat (stroke), cold (frost bite), radiations, sound 
(impaired hearing), etc. 

5 Mechanical agents: These include injuries, fractures, sprains, dislocations, 
etc. 

Out of these five types of disease agents, biological agents or pathogens; 
exogenous chemical agents like addictives (e.g. alcohol, tobacco in drugs), 
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pollutants and allergens; nutritive agentsphysical agents and mechanical 
agents are collectively called extrinsic or external factors. Onthe other hand, 
endogenous chemical agents and genetic mutations are collectively 
calledintrinsic or internal factors affecting the human health. The diseases 
caused by the intrinsic factors are called internal factors affecting the human 
health. The diseases caused by the intrinsicfactors are called organic or 
metabolic diseases and include genetic diseases like haemophilia, sickle-cell 
anaemiaand four types of non-communicable diseases e.g. heart attack, 
arthritis,diabetes, haemophilia, allergy, etc. 

These five types of disease agents are called primary or immediate causes of 
the diseases, while the chances of diseases are further increased by certain 
contributory causes like: 

i) Lack of good nourishment and poor heredity (second- level cause) which 
decrease the disease-resistance power of an individual. 

ii) Genetic differences between the organisms. 

iii) Poverty and lack of public hygiene services (third -level causes) which 
increase the chances of diseases. 


Means Of Spread Of Diseases (Epidemiology) 
(Modes Of Transmission) 


Communicable diseases are those diseases which can be transmitted from 
reservoir or source of infection or an infected person to the healthy but 
susceptible persons. There are two modes of transmission: 

i) Direct transmission, and 

ii) Indirect transmission. 

i) Direct transmission: In this, the pathogens are transmitted from an infected 
person to a healthy person directly without an intermediate agent. It occurs in 
the following ways: 

a) By direct contact with an infected person: (i.e. hand shake, mouth-to-mouth 
kissing, etc) e.g. contagious diseases like chickenpox, smallpox, measles, 
leprosy, ringworm, gonorrhoea, syphilis etc. 

b) Droplet infection (coughing, sneezing and spitting of infected person) e.g. 
pneumonia, diphtheria, influenza, tuberculosis, common cold, whooping 
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cough, etc. These are more common in more crowded living conditions. 

c) Contact with soil. e.g. bacterial cysts of tetanus. 

d) Animal bites e.g. rabies viruses. 

e)Transplacental transmission:The viruses of German measles and AIDS and 
bacteria of syphilis can be transmitted from the maternal blood into foetal 
blood through placenta. 


ii) Indirect transmission: 

When the pathogens can be transmitted from the reservoir of infection to a 
healthy person through some intermediate agents. It occurs in following 
ways:- 

a) Vector borne diseases e.g. malaria (female Anopheles), dengue (Aedes 
mosquito), cholera, (housefly), sleeping sickness (Trypanosoma), kala-azar 
(Leishmania) etc. 

b) Vehicle borne:- Pathogens of cholera, dysentery, typhoid etc. are 
transmitted by agencies like contaminated food, water etc. Such diseases are 
more common in areas without safe supplies of drinking water. AIDS is spread 
by blood of suffering persons or semen donors. 

c) Air borne e.g. influenza, epidemic typhus. 

d) Formite borne:- In this, the pathogens are spread through contaminated 
articles like handkerchiefs, towels, crockery, etc. 

e) Unclean hands e.g. Ascariasis (Ascariasislumbricoides) and Enterobiasis 
(Enterobiusvermicularis). 


Sexually- transmitted diseases 
STDs are those diseases which spread by sexual contact from an infected 


person to another person e.g. bacterial diseases like syphilis and gonorrhea, 
and viral diseases like AIDS. 


Manifestations Of Diseases (Disease Symptoms) 


Diseases are characterized by interference in the normal functioning of the 
body leading to impairment of health. These diseases show certain abnormal 
changes in the functioning or the appearance of one or more symptoms of the 
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body, called disease symptoms, like headache, coughing, loose motions, 
wound with pus,etc. 


These disease symptoms are of two types: 

1. Organ-specific and tissue-specific manifestations 

2. Common manifestations. 

1. Organ-specific and tissue-specific manifestations depend on the target organ 
which the microbes target after their entry e.g. 


Target organ Specific manifestation 


Lung Cough, breathlessness, chest pain and may be bloody 
sputum as in TB and lung cancer. Inflammation of liver 
Liver 


cells leading to jaundice characterized by yellowness 
of skin and eyes as in Hepatitis. 


Intestine Inflammation of intestinal mucosa leading to acute 
diarrohoea and dehydration as in cholera. 
Inflammation of nasal mucosa leading to 


asal chambers sneezing, bronchitis, coughing, fever, etc. as in 
influenza. 


Brain Headaches, vomiting, fits or unconsciousness. 


2. Common manifestations: These are observed in a number of diseases and 
generally occur due to activation of immune cells in response to infectious 
agents. These immune cells either produce antibodies or actually attack and 
kill the disease causing microbes. This is manifested in the form of 
inflammation characterized by redness of the infected area, swelling, fever 
and increase in permeability of the capillaries of that area. 





Severity of disease manifestations depends upon the following factors: 

1. Number of microbes inside the body so the disease manifestations may be 
minor and unnoticeable when the number of microbes is very small while 
these symptoms may be large enough and life threatening when the infection 
is large. 

2. On the tissue or organ which the microbes target e.g. HIV enters in the body 
through the sexual contact but spreads to lymph nodes through the blood. 
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Prevention of Diseases (Prophylaxis) 

There are two ways of prophylactic measures: 
A. General prophylactic measures 
B. Specific prophylactic measures 


A. General prophylactic measures 
i) Air-borne diseases like pneumonia, tuberculosis, influenza, etc. can be 


prevented by avoidingovercrowding and providing hygienic living conditions, 
ii) Water-borne diseases like cholera, typhoid, etc. are preventable by 
providing safe drinkingwater or use of boiled water or treatment of water to 
kill any microbial contamination. 

iii) Contagious diseases like chickenpox, measles, smallpox, leprosy, etc. can 
be prevented byisolating the infected persons to avoid their close contact with 
the healthy persons. 
iv)Vector-borne diseases like malaria, dengue, cholera, etc. can be reduced by 
providing cleanenvironment through public hygiene measures so as to 
prevent their breeding. This can be achieved through health education 
measures like proper sanitation of human feaces.Vectors can be killed by 
spraying of insecticides. 

V) By providing proper and sufficient food which is essential for the proper 
functioning and strengthening of individual's immune system which produces 
antibodies to prevent the occurrence of diseases. 

vi) Sexually transmitted disease like syphilis, gonorrhoea, AIDS, etc. can be 
prevented by havingmonogamous and faithful relationship and using 
condoms. 

vii) Other general measures of prevention of diseases are: Proper coverage of 
eatables to preventtheircontamination by the vectors, proper washing of 
fruits and vegetables before their use, keeping the food in clean containers, 
washing of hands before meals, proper diet to preventdiet deficiency diseases 
like marasmus, kwashiorkor, etc. 


B) Specific prophylactic measures: 


Vaccination and Immunization: Immunity or disease resistance is the ability of 
an organism to resist the development of a disease while the infected person 
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with no disease is called immune. Immunity is provided by immune system 
which forms specific defense mechanism of an organism. The most peculiar 
feature of it is that it can differentiate between “self” (body's own cells) and 
“non-self” (foreign microbes). 

Vaccination is the most important method of preventing infection of micro- 
organisms, especially of bacteria and viruses. In this, a vaccine (acts as 
antigen) is inoculated inside the body, before the occurance of disease, to 
stimulate the immune cells to produce antibodies. Vaccination is based on the 
principle of development of immunity after having a minor attack of infectious 
microbes which stimulate the immune cells. The immune cells produce the 
antibodies which not only recover the patient but provide immunity against 
future infection of that microbe. In vaccinotherapy, vaccine mimics the 
microbe we want to vaccinate against. 


Principles of Treatment (Therapy) 


There are two ways of treatment of infectious diseases: 

A. Symptom- directed treatment. 

This treatment is directed to reduce the effects of the diseases which are 
generally due to inflammation of certain body tissues characterized by 
fever, pain, sneezing, vomiting, loose motions, redness of skin, etc. It 
involves taking of medicines like anthistamine (to reduce inflammatory 
reactions because inflammation is generally caused by histamine), 
antipyretics like aspirin, crocin, etc. (to quickly bring down the 
temperature), analgesics (to reduce pain), etc. Though these drugs may 
provide some relief from the symptoms but do not bring cure from the 
disease so are temporary and short- lived measures and need to be taken 
at regular intervals. 

B. Pathogen-directed treatment:- 

This treatment is directed to kill the microbes with the help of certain 
chemicals. Different types of microbes have different and specific 
biochemical metabolic pathways e.g. metabolic pathways of bacteria may 
be different from those of higher organisms. The medicinal chemicals are 
aimed to block these pathways so as to inhibit the synthesis of toxic 
products used to block the metabolic pathways of bacteria may not block 
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the metabolic pathways of other organisms. Most important therapeutic 
chemicals are antibiotics. 
Antibiotics are the chemicals, primarily produced by certain useful micro- 
organisms, which in low concentrations are antagonistic to the growth of 
harmful micro-organisms such as pathogenenic bacteria. Some medicinally 
important antibiotics are: aureomycin, erythromycin, neomycin, 
streptomycin, terramycin, chloromycetin, etc. 


QI. What is health? State any two conditions essential, for good health. 

A. Ecologist viewed ‘health as a dynamic equilibrium between internal 
environment & external environment” . (WHO) world health organization 
defines “Health as a state of complete physical, mental & social well-being & 
not merely an absence of disease.’ The two conditions which are essential for 
good health are as under: 

a) Proper Nutrition:For keeping & maintaining good health a person should 
take balanced diet. 

b) Personal hygiene 


Q2. Symptoms of good health 

A. The symptoms of good health are as under: 

a) Good Physical health: Means perfect functioning of the body. Signs of 
physical health are goodcomplexion , clear skin , bright eyes, lustrous hair, not 
too fat, a good appetite, sound sleep. 

b) Mental Health: Means a person should be free from anxiety & stress. 

c) Social Well Being: Implies harmony & integration within the individual & 
society. 


Q3. What is disease? Define types of disease. 

A. Theterm disease has come from two words ‘des' means away & 'Aise' 
means ‘ease’ . Disease means uncomfortable or uneasy. 

"Disease is a condition in which body health is impaired’. 

Disease is a condition of the body or some part or organ of the body in which 
its functions are disrupted". The human diseases are categorized into two 


types: 
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1) Congenital disease: These disease are present in an individual from birth 
due to geneticabnormality. 

2) Acquired disease: These develop after birth & can be classified into:- 

a) | Communicablediseases:- These diseases are caused due to specific 
infectious agents or its toxic products capable of being directly or indirectly 
transmitted from man to man or from the environment (air, dust, soil etc.) to 
man. 

b) Non- communicable disease:These diseases do not spread from infected 
person to a healthy person. 

i) Deficiency diseases:These are caused due to deficiency of certain nutrients 
in our diet e.g. proteins, minerals. Examples, Marasmus ,Goitre, Beri - Beri etc. 
ii) Degenerative disease:These are caused due to malfunctioning of body 
organs or degeneration oftissues e.g. Cancer, Kidney failure. 


Q4)What are acute & chronic disease? 

A. a): Acute Diseases: The diseases which last for very short periods of time are 
called acute disease e.g. common cold, dysentery etc. 

b) Chronic disease: The diseases that last for a long time even as much as life 
time e.g. Cancer etc. 


Q5. What is a balanced diet? 

A. A balanced diet is one which contains a variety of foods (proteins, fats & 
carbohydrates) in such quantities& proportions so that the need for 
energy, Amino acids, vitamins, minerals, water & roughage isadequately 
met for maintaining health. 


Q6. What is difference between signs & symptoms? 

A. Symptoms of diseases are the changes that can be presented by the patient 
to the doctor. e.g. headache. Signs are the basis for the conformation of any 
disease from symptoms. 


Q7. What are various modes of transmission? 
A. The modesof transmission of infectious disease are as follows: 
1) Direct Transmission: 





www.thelegendsschool.com Page 11 


THE LEGENDS SCHOOL OF EDUCATION CLASS 9 SUB: - Biology 





i) By direct contact: Diseases like leprosy, skin & eye infection are 
transmitted by direct contact. 

ii) By droplets: Disease like respiratory infections transmitted by droplets i.e. 
coughing, sneezing or speaking & spitting etc. 

iii) By contact with soil. 

iv) Through placental transmission. 

2) Indirect Transmission:- 

i) By vectors, 

ii) Air borne 

iii) Water borne 

iv) Dirty hands & fingers. 


IlIness:- Is a subjective state of the person who feels that he is not well. 


AIDS (Acquired Immune deficiency Syndrome) 

It is also called as "Slim disease". It is caused by RNA virus called as HIV 
(human immuno deficiency virus). It breaks down the immune system of the 
body. The victim becomes vulnerable to a host life-threatening infections. 

It isa protein capsule containing two short stands of genetic material (RNA). It 
perpetuates in human cell & has ability to destroy human T4 or helper cell. It 
spreads throughout the body. It can pass through the blood- brain barrier & 
destroy brain cells causing neurological & psycho motor abnormalities. 
Source of Infection: Blood & Semen are the main source. 

Symptoms: AIDS patient shows signs of unexplained diarrhea lasting more 
than one moth. Fatigue, loss of body weight, blood platelets count decrease 
that cause hemorrhage & fever. 

Transmission: 

1) Itis a sexually transmitted disease. 

2) AIDS is also transmitted by blood transfusion by blood transmitted. 

3) Itis also transmitted through a contemned needle & syringe. 

Principle of treatment 

There are two methods of treatment of an infectious disease:- 

1) By reducing the effects of the disease. 

2) By killing the course of the disease. 
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Principle of prevention 
Prevention of disease is better than cure. There are two ways of prevention of 
a disease: 
1) General way of prevention of a disease: 
Preventing exposure to infectious microbes. 
a. For airborne microbes we can provide living conditions which are not 
over crowded. 
b. For waterborne microbes avoid contamination of water. 
c. For vector borne infections public hygiene is a basic Key. 
2) Specific way of prevention of a disease. 
Providing proper & sufficient food. 
By immune response. 


Immunization 

Immunization is the term used for introducing dead or weakened germs in the 
body of living beings for developing immunity or resistance against the 
particular disease. 

Vaccination 

Vaccination is a term cawed by Edward Jenwer for the process of 
administering live, weakened microbes into the body, for developing 
resistance to a particular disease. 

A vaccine is a preparation used to produce active immunity to a disease in 
order to prevent the effects of infection by any organism. 

The process of administrating vaccines is referred as vaccination & is done 
mostly by an injection. When vaccine enters the body it stimulate WBC's in the 
body to produce antibodies against the disease -causing germs. 

Q Define the following terms:- 

1) Pathogens are the agents which are responsible for the spread of various 
disease e.g. viruses, bacteria, fungi etc. 

2) Droplet infection: Droplets are airborne. The infected person throws out 
tiny droplets or mucusby coughing, sneezing splitting, or even talking, thereby 
causing infection to others. This is called Droplet infection. 

3) Xerophthalmia:-It is caused due to the deficiency of vitamin A (Retinol). 
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4) PEM (Protein Energy Malnutrition):- PEM are disease caused due to 


deficiency of proteins, carbohydrates & fats. E.g. Marasmus & Kwashiorkor. 
5) Water- Soluble Vitamins:-Vitamin B, Vitamin C. 


6) Fat -Soluble Vitamin:- Vitamin A, Vitamin D, Vitamin K. 
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Topic: NATURAL RESOURCES 

Introduction 

A resource is defined as, any means of attaining given ends or a source of supply or 
Support generally held in reserve. Naturally resource includes total natural 
environment i.e. the entire surface layer of earth. All parts of earth's surface are of some 


use to man as they contribute to the production of necessities and comforts of mankind. 


Natural Resources 


Inexhaustible Exhaustible 
Resources present in unlimited amount. Resources are present in limited amount 
Resources are not likely to be perish by Resources are likely to perish by 

human activity or their use. the continuous use of human beings. 


For example: Air, water and solar radiation. 


Renewable Resources Non-renewable Resources 

Can replenish themselves by quick recycling Cannot replenish themselves by 

and replacement within a reasonable time. recycling and replacement. 

Can last for ever with limited use Will finally get exhausted 

Both living and non-living resources. Only non-living resources. 

Availability can be enhanced by Increased consumption will lead to exhaustion. 


increasing replenishment. 


For example: Soil, forests, wildlife. For example: Minerals and fossil fuels like coal. 
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Resources On earth 

Biosphere is the life supporting system of earth's surface extending from a few miles 
into the atmosphere to the deep-sea vents of oceans. Resources on earth are land, 
water and air. Natural resources are components of atmosphere, hydrosphere and 
lithosphere. The physical portion of biosphere is divided into three groups: 

1) Lithosphere:- It includes the solid components of the earth's crust -soil, 
rock, minerals and other masses. Only the outer layer of earth's crust called soil 
contains the living- organisms and forms part of biosphere. 

2) Hydrosphere:- It includes all aquatic components- the ponds, rivers, lakes and the 
seas. Water covers about 75 percent of total earth's surface. 

3) Atmosphere:- The atmosphere is the gaseous cover around the hydrosphere 
and lithosphere. 

Atmosphere extends to several kilometers in height from the surface of earth. It is 
distinguished into four parts i.e. troposphere, stratosphere, ozonosphere and 
ionosphere. 

The Breath Of Life : Air 

Air is the mixture of gases like nitrogen, oxygen, carbon dioxide and water vapour. 
Gaseous envelope surrounding the earth is called atmosphere (air). 

1. Earth's surface is dominated by nitrogen and oxygen contributing 78% and 
21% respectively. Rest of 1% is contributed by argon and CO2 0.03% along with 


hydrogen, helium, neon, krypton and many other gases in minute quantities. 


Rain 

The warm, moist and rising air cools and forms clouds in the sky. This happens due to 
heating of water bodies during day time. As air rises, it expands and cools. Cool air in 
the atmosphere sinks towards the ground. Due to cooling, water vapour present in air 
take the shape of small droplets. When a particle like dust acts as a nucleus, process of 


condensation is facilitated. These tiny droplets become bigger and bigger due to 
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condensation. When they become heavy, they fall down in the form of rain. 


Air Pollution 
Pollution refers to any undesirable change in physical, chemical and biological 
properties of our environment i.e. air, water and land which cause harmful effects to 


various forms of life and property. 


A pollutant is a substance (e.g. dust and smoke), chemical (e.g. SOz) or factor (e.g. heat, 
noise) that on release to environment has a bad effect on human interests. 
Pollutant can be defined as constituent in wrong amount at a wrong place or wrong 
time. 

Air pollution is the occurrence of foreign particles or gases in the atmosphere which are 
harmful to man, vegetation, animals and buildings. 

Effects Of Air Pollution 

1) Combustion of fossil fuels increases the amount of suspended particles in air. 
These particles may be unburnt carbon particles or substances like hydrocarbons 
and lead. Lead is known to damage kidney, liver and blood 
formation. It may lead to anaemia, muscle paralysis, hypertension, etc. 
Hydrocarbons cause eye irritation, sneezing, drowsiness, etc. Suspended particulate 
matter (SPM) like dust causes ailments like asthama, bronchitis, etc. 
Regular breathing of polluted air may become the cause of allergies, cancer and 
heart disease. 

Fossil fuels like coal and petroleum bear little quantity of nitrogen and sulphur. 
Nitrogen and sulphur present in these fuels when burnt release oxides of nitrogen and 
sulphur. Such gases show following effects: 

a) On inhalation, such gases become dangerous. 

b) These gases when dissolved in rain produce acid rain. 


c) Coal dust etc. are a source of nuisance for households and impart a dirty look. 
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d) Dust, smoke and other SPM reduce the visibility. 
It also leads to greenhouse effect and depletion of ozone layer. Thinning of ozone 
Shield will allow high energetic UV radiations into earth's atmosphere and cause 


extensive damage to plants as well as animals. 


Water: A wonder Liquid 
Water is renewable resource.Water is vital to life since for all physiological activities of 
plants and animals, it is essential. Water is mainly present in two forms, i.e. 
a) Surface water 
b) Ground water. 
Type of water resources 
Water resources can be classified into two types i.e. 
i) Fresh water resources 
ii) Salt water resources. 
i) Fresh water resources:- These range from ponds to lakes and large rivers. Fresh water 


is obtained by following three types of natural resources: 


1. Rain water 

2. Surface water 
3. Ground water 
Water Pollution 


Water pollution can be defined as the addition of some substances which degrade the 
quality of water so that either it becomes health hazard or unfit for use. 

Ground water pollution is mainly caused by: 

a) Septic tanks. 

b) Industries like textile, chemical and tanneries. 

c) Deep well- injections and mining activities. 


Surface water like streams, lake, etc. contains small amount of suspended particles and 
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many microorganisms. Water used for household, agriculture and industrial purposes 
when discharged after use is polluted with soluble, insoluble matter and even 
pathogens. 

The- domestic effluents include human and animal excreta, detergents, 
plenty of organic matter in the form of food residue. Industries usually 
discharge waste water into ponds, lakes and rivers. Industrial 
pollutants are the most hazardous pollutants on land and water. The surface run-off 


from fields contains agrochemicals like DDT which are non- degradable. 


Effects of water pollution 
1 Micro-organisms use oxygen in decomposing of organic wastes causing 


deoxygenation of water which stimulates algal blooming. 


2. Foul smell in water bodies is produced which makes it unfit for human 
consumption. 
3. Organic wastes form a scum and sludge in polluted water which becomes unfit 


for industrial use. 


4. Phosphates of detergents stimulate the algal growth, which is called 
eutrophication. 

J Compounds like mercury, arsenic and lead are neurotoxin in nature. 

6. Pathogen contaminated water is known to be a cause of number of diseases like 


jaundice, cholera, typhoid, dysentery, etc. 
7. Aquatic organisms are adapted to survive in a particular range of temperature. 
Any sudden change in this temperature may effect their breeding and can cause damage 


to their eggs and larvae. 


Mineral Riches In Soil 
Top layer of earth is called soil. It is the main natural resource essential for survival 


and development. More than four fifth of land is covered by soil. Top soil differs widely 
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in colour according to the types of minerals and humus components contained in them. 
Structure and formation 

Soil is formed due to interaction between weathering of 
rocks, rain, wind, temperature (physical weathering) with plants, 
animals and microbes (biological weathering). Pulverisation of rocks by 

chemical action in wet weather like hydration, oxidation, reduction, carbonation and 
solubilisation is called chemical weathering. It is capable of supporting life. 


Soil contains: 


(a) Inorganic constituents of parent rocks 

(b) Organic products of living organisms 

(c) Living organisms including micro-organisms 
(d) Air in the pores. 


Soil is formed by combined action of climatic factors such as temperature, rainfall, light 
etc. and biotic factors such plants and microbes on earth's crust. 
There are four important components of soil. They are: 
i) Mineral matter 50-60% 
ii) Organic matter 10% 
a) Living organisms 


b) Micro-organisms 


iii) Soil water 25-35% 
iv) Soil air 15-25% 
Soil Pollution 


Soil pollution can be defined as decrease in soil fertility because of addition of some 
foreign elements. Soil is polluted with dumping of solid wastes generated in house hold 
and manufacturing units. Domestic wastes include kitchen garbage, broken bottles, 
cloth rags, ash, etc. Industrial wastes include flash, metal scraps, dyes, plastics, etc. 
Agricultural chemical and fertilizers are also the cause of land pollution. The dumping 


of human and fertilizers are also the cause of land pollution. The dumping of human 
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excreta and waste from cow-sheds and slaughter houses befouls the land. Most 
important causative pollutant of soil is plastics. 

Effects of soil pollution 

1. The industrial pollutants increase the toxicity levels of the soil. 

2 Soil pollution due to domestic sewage may cause diseases like giardiasis, tetanus, 


etc. in human beings. 


3. Land pollution may also cause several plant diseases. 
4. Weedicides act as metabolic inhibitors or reduce the plant yield. 
5. Mine dust causes many types of deformities in animals and human beings. It also 


destroys the vegetation of that area. 


6. Excess of fluorides in land cause fluorosis. 


Soil Erosion 

Soil erosion is the movement of top soil from one place to another. Removal of top soil 
leads to loss in fertility.Soil erosion occurs mainly due to winds or water 
flow.Overgrazing and mining are responsible forloss of soil. Roots of plants help in 
binding the soil, thus helping in checking of soil erosion. Plants reduce the wind velocity 
considerably and transport of lifted sand is checked by trees.Large scale deforestation 


is not causing only loss of biodiversity but also leading to soil erosion. 


Methods of preventing soil erosion 
OR 
Prevention of loss of topsoil 
1. Deforestation should be checked. 
2 Afforestation (plantation of trees) should be carried out on large scale. Trees act 
as wind breaks. 
3. Boundaries of fields should be planted with trees in two to three rows. 


4. Practices like crop-rotation should be done. 
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5 Strip cropping should be done on slopping areas of the hill. 

6 Suitable irrigation arrangement and drainage system should be made in fields. 

7. Grazing should be limited to particular seasons and limited number of animals. 

8 Slopes at hills should be divided into number of flat fields to slow down the 


flowing water by formation of terraces. 


Biochemical Cycles 


Biochemical cycles are the cyclic pathways through which chemical elements move 
from environment to organisms and back to-the environment. Such cycling is essential 
as the earth and its environment, with reference to these elements, are considered as 
closed system and there is no inflow of such elements from outside the earth and their 


amounts are limited. 


1. Water Cycle 
Two types of water cycles: 
a) Global water cycle:- It does not involve living organisms and involves 


the interchange of water between the earth's surface and the atmosphere via the 


processes of precipitation and evaporation. Ocean is the biggest store house of 
water. Evaporation involves the conversion of liquid and solid forms of 
water into vapour and later form the clouds. 


Precipitation involves the rainfall, hail, snow, etc. Energy for global water cycle is 
provided by sunlight. 

b) Biological water cycle:- It is the interchange of water between abiotic and biotic 
components of environment e.g. the plants absorb water from water bodies and soil 
while lose most of water by the process of transpiration. Animals consume water 
from water bodies or the food ingested, while release the water via the processes of 


respiration and excretion. 


8|Page 


THE LEGENDS SCHOOL OF EDUCATION CLASS 9th SUB: - BIOLOGY 





Nitrogen Cycle 
Significance of nitrogen:- Nitrogen is essential component of amino 
acids, proteins, enzymes and nucleic acids of the protoplasm. 


Source of nitrogen:- Reservoir pool of nitrogen is atmosphere which contains about 
78.62% of nitrogen in gaseous state. But it cannot be used directly and is changed into 
nitrites and nitrates are then utilized. 
Four steps of nitrogen cycle 
i) Nitrogen fixation:- 
It involves the conversion of free diatomic nitrogen (N2) into nitrites and 


nitrates. It occurs in three ways: 


a) | Atmospheric nitrogen fixation in the presence of 
photochemical and electrochemical reactions induced by thundering and 
lightening. 


b) Industrial nitrogen fixation in the industries at high temperature and high 
pressure. 
c) Biological nitrogen fixation in the presence of certain living organisms e.g. 
e Rhizobium bacterium in the root nodules of legumes. 
e Azotobacter bacterium in the soil. 
e Anabaena (blue green alga) in water in the paddy fields. 
e Azospirillum bacterium in loose association with the roots of maize, sorghum, etc. 
° 
ii) Ammonification:- 
It involves the decomposition of proteins of dead plants and animals into ammonia in 
the presence of ammonifying bacteria like Bacillus ramosuns. 
iii) Nitrification:- 
It involves the oxidation of ammonia to nitrites and nitrates in the presence of 


nitrifying bacteria like Nitrosomonas (Ammonia to nitrite), Nitrobates (Nitrite to 
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nitrate), etc. Plants absorb the nitrites and nitrates from the soil through their roots and 
convert them into organic compounds (e.g. proteins) of protoplasm by the process of 
nitrogen assimilation. 
iv) Denitrification:- 

It involves reduction of ammonium compounds, nitrites and nitrates into molecular 


nitrogen in the presence of denitrifying bacteria like Thiobacillus denitrificans. 


Carbon Cycle 


Significance:- carbon is the basic component of all the organic 
compounds like carbohydrate proteins, lipids, enzymes and nucleic acids of 
the protoplasm. In atmosphere, it is present as carbon dioxide. 

CO: utilization:- 

Carbon dioxide is utilized by the photosynthetic organisms like green plants, 
photosynthetic bacteria, diatoms and blue-green algae in the process of 
photosynthesis. It occurs in the presence of chlorophyll and radiant energy of sunlight. 
Glucose synthesized by photosynthesis is used to synthesize other organic compounds. 
CO2 Production 
i) CO2 is released during respiration of producers and consumers. 

ii) During decomposition of organic compounds of dead bodies. 

iii) During burning of fossil fuels like wood, coal, petroleum, etc. 

iv) Volcanic eruptions and hot springs. 

v) During weathering of rocks by acids produced by micro-organisms and roots of 


plants. 
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Oxygen Cycle 


Oxygen is present in water and forms 21% of air in atmosphere. All living beings need 
respiration. Oxygen content of atmosphere has remained constant for 
last several million years. Most of O2 lost is replenished by photosynthesis. During 
photosynthesis CO2 is used by plants to form food along with release of 
oxygen. The oxides can be reduced chemically and biologically to produce 
oxygen. Microbial oxidation can also occur. Due to burning of materials oxygen 
form carbon dioxide. When oxygen combines with nitrogen, 
it forms oxides of nitrogen, amino acids, proteins etc. 


These compounds breakdown to release the oxygen in atmosphere. 


Green House Effect 

The average global temperature is 15°C which is maintained due to presence of gases 
like carbon dioxide, methane, water vapour, chlorofluorocarbons. etc. These gases are 
collectively called heat trapping or greenhouse gases (GHGs). Earth temperature is 
maintained by reradiated infra (heat) radiations by these GHGs which prevent heat 


from escaping to outer space. This effect is called greenhouse effect. 


Global Warming 
Global Warming is the increase in a average global temperature due to increase in 
amount of Green House Gases in earth's atmosphere. 
Consequences of Global warming 
i) Rise in sea level:- Global warming will melt polar ice caps. If all the ice on earth 
melts, about 200 feet of water would be added to surface of all oceans. Thus 
low lying coastal cities like Shanghai, Kolkata, Bangkok, Dhaka, Venice, etc. will 
be inundated. 
ii) Increase in global temperature:- If present input trend of Green House Gases 


continued, the earth's global temperature will rise. 
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iii) Effect on agriculture:- Grain production will be reduced. India's annual monsoon 
rains may even cease together. One third of global forest might be swept away. 
Desserts are likely to increase. 

iv) Chances of hurricanes, cyclones and floods will be more. 

v) Increased temperature and humidity caused by global warming will lead to 
spread of diseases like malaria, filariasis etc. due to spread of vectors. 


Incidences of respiratory and skin diseases are likely to increase. 


Ozone Layer Depletion And Its ill Effects 

Stratospheric Ozone Layer:- Between 20 and 26km above the sea level and situated in 
the stratosphere, there is an ozone layer . This layer is established due to an equilibrium 
between photo-dissociation of ozone by UV-radiations and regeneration of ozone. The 
thickness of this ozonosphere averages 0.29cm above the equator but may exceed 
0.40cm above the poles during the winter months. 

Significance of Stratospheric ozone layer:- The ozone layer acts as an ozone shield and 
absorbs the harmful UV-radiations of the sunlight so protects the earth's biota from the 
harmful effects of strong UV-radiations. So this layer is very important for the survival 
and existence of life on earth. 

Causes of thinning of ozone layer: 

The decline in ozone-layer thickness is called ozone hole. Ozone hole 
is largest over Antarctica. Main chemicals to be responsible for destruction of 
ozone-layer are: Chlorofluorocarbons (CFCs), halons (used in fire extinguishers), 
methane and nitrous oxide. Out of these, most damaging is the effect of CFCs which are 
a group of synthetic chemicals and are used as coolants in refrigerators and air 
conditioners; as cleaning solvents, propellants and sterilant etc. These CFCs produce 
“active chlorine’ in the presence of UV-radiations. These active chlorine radicals 
catalytically destroy ozone and convert it into oxygen. 


Ill-effects of ozone depletion:- The thinning of ozone layer results in an increase in the 
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UV radiations reaching the earth's surface. It is estimated that a 5% loss of ozone 
results in a 10% increase in UV-radiations. These UV-radiations cause: 

i) Increased incidence of cataract and skin cancer. 

ii) Decrease in the functioning of immune system due to killing of 
melanin-producing cells of the skin. 

iii) Inhibit photosynthesis in most of phytoplankton’s so adversely 
affecting the food chains of aquatic ecosystems. 


iv) Damage of nucleic acids of the living organisms. 


QI. How is our atmosphere different from the atmosphere of Venus & Mars? 
Ans. The multi layered gaseous blanket surrounding the earth is called atmosphere. 
Atmosphere filters sunlight reaching the earth, affect climate & is a reservoir of several 
elements which are essential for life.The atmosphere of earth is a mixture of many 
gases like nitrogen, oxygen, carbon dioxide & water vapour. But in case of Venus & 
Mars, the major component of atmosphere is CO2. It constitutes upto 95-97 % of 
atmosphere on Venus & Mars. 
Q2. How does atmosphere act as a blanket? 
Ans. The atmosphere act as a blanket as: 

i) It keeps the average temperature of earth steady during the day as it reflects the 

infra red rays back which otherwise can increase the temperature of earth. 

ii) During night, it slows down the escape of heat into the outer space. 
Q3. What causes winds? 
Ans. During the day, the temperature of earth increases due to which the air above the 
land also gets heated up. As we know that hot air is lighter & has a property to rise up. 
This heated air also rises up in the atmosphere & displaces the cold air from that region 
of atmosphere (over the sea) creating a region of low pressure. This displacement of air 


from one region to the other creates wind. 
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Q4) How are clouds formed? 

Ans. During the day, when water bodies are heated, a large amount of water evaporates 
& goes into the air. Furthermore, some amount of water-vapour is also released into the 
atmosphere due to various biological activities like respiration, transpiration etc. The 
air gets heated up & rises up carrying water vapour with it. Air expands on rising & then 
cools which causes the water vapour in the air to condense & form tiny droplets. The 
water droplets get bigger & from clouds. 

Q5) List any three human activities that you think would lead to air pollution. 

Ans. An increase in the content of harmful substances like Carbon dioxide, Sulphur 
dioxide, Nitrogen dioxide, Hydrocarbons, Smoke, Dust etc. in air is known as air 
pollution. The three human activities that we think would lead to air pollution are: 

1) Deforestation 

2) Combustion of fossil fuels like coal, petroleum etc. 

3) Smoke from industries. 

Q6) Why do organisms need water? 

Ans. Organisms need water because: 

1) About 10 % of every cell is composed of water. 

2) Water is required to carryout a no. of biological-processes like digestion, 
transportation of nutrients, excretion & so on. 

3) Water acts as universal solvent & helps in transportation of substances in dissolved 
form from one part of the body to the other. 

4) Water is also required to carry out a number of domestic activities like cooking, 
bathing, agriculture (irrigation) etc. 

Q7) Name some human activities which may pollute a water sources. 

Ans. Some human activities responsible for water pollution are: 

1) Addition of some undesirable substances in water like polythene bags, fertilizers, 
pesticides etc. 


2) Disposal of domestic wastes into water bodies. 
14|Page 


THE LEGENDS SCHOOL OF EDUCATION CLASS 9th SUB: - BIOLOGY 





3) Disposal of industrial wastes like mercury salts (used by paper industry) into water 
bodies. 

Q8) How is soil formed? 

Ans. Soil is formed by the weathering of the parent rocks by some physical, chemical or 
biological agents. The temperature, water, ice, gravity, wind, snow, sun etc. are some of 
the climatic weathering agents. Chemical weathering consists of chemical 
decomposition of rocks. Decomposition of parent rocks by micro-organisms, plants or 
animals is called biological weathering of rocks. As a result of all these types of 
weathering, rocks are broken down in small particle, called primary soil which is later 
converted into mature soil. 

Q9) What is soil erosion? 

Ans. The removal of top layer of soil by wind & rainfall is called soil-erosion. The top- 
soil is most valuable natural resource because it takes 100 years for 1 cm of top soil to 
get formed. Some of the factors responsible for soil erosion are:- 

1) Deforestation & over-grazing:- Both of these activities leave the top-soil bare of 
vegetation due to which binding force between soil particles decrease. The soil, 
therefore, can't withstand the impact of wind & water & gets washed away easily. 

2) Soil characteristics: Soil with low water holding capacity is carried away by wind & 
water easily. 

3) Climatic Factors: These include humidity , rainfall, temperature, winds. 

Q10) What are the methods of preventing soil erosion? 

Ans. The methods of preventing soil erosion are:- 

1) Aforestation: - More & more plants should be grown because the roots of plants 
bind the soil particles together & prevent them from being carried away by strong 
winds & water. 

2) Overgrazing by animals should be checked. 

3) Bunds should be built to check the flow of water. 


4) Terrace farming should be done in hilly areas. 
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5) Proper leveling of the land should be done so that water may be drained out 
easily. 

QII) What are the different states in which water is found during the water cycle? 

Ans. During the water cycle, water is found in solid (ice), liquid (water) & gaseous 
(vapour) states. 

Q12) List any three activities which would lead to an increase in the CO2 content in 
the air. 

Ans. The three activities which would lead to an increase in the CO2 content in the 
air are:- 

1) Deforestation: Due to cutting down of trees on large scale, the CO2 released during 
respiration by all organisms will remain unused thus leading to increase in the 
concentration of CO2. 

2) Burning of fossil fuels like petroleum in automobiles & industries release a large 
amount CO2 into the atmosphere. 

3) Burning of charcoal & coal for carrying out a no. of domestic activities. 

Q13) What are the two forms of oxygen found in atmosphere? 

Ans. Molecular oxygen i.e. a diatomic molecule having two oxygen-atoms and 
Ozone i.e. a triatomic molecule having three oxygen atoms. 

Q14) What is green-house effect? 

Ans. An increase in the earth's temperature due to an increase in the CO2 concentration 
is known as green-house effect. CO2 in the atmosphere prevents the heat radiations 
reflected by the earth from escaping into the outer space causing a rise in the 


temperature of earth. 


Q#15 How are living organisms dependent on the soil? Are living organisms in water 
totally independent of soil as a resource? 
Ans. Almost all living organisms are dependent on plants directly or indirectly because 


plants are producers in the food chain or we can say that without plants, food chain is 
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incomplete. Since plants grow in the soil, living organisms are dependent on the soil. 
Furthermore, terrestrial organisms are directly dependent on soil because for them soil 
acts as a medium for their survival. 

Organisms that live in water are not totally independent of soil as a resource because 
many nutrients present in the soil flow in the water via rain in the water bodies which 
are necessary for these organisms. 

Q16) You have seen weather reports on T.V & in newspapers. How do you think we are 
able to predict weather? 

Ans. Weather can be predicted by studying wind patterns i.e. from where winds will 
originate & where they will stop. It is the wind patterns that decide the pattern of 
rainfall. This pattern also shows areas of low pressure & high pressure. In India, rains 


are mostly brought by South-West or North-East monsoons. 


Q17) Why is atmosphere essential for life? 

Ans. Atmosphere is essential for life in following ways:- 

1) One of the components of atmosphere is O2 & this O2 is used by all living 
organisms in the process of respiration for oxidation of food to release energy. 

2) Another component of atmosphere i.e. CO2 acts as a raw-material for plants in the 
process of photosynthesis. 

3) The ozone-layer of atmosphere acts as a shield & protects the living organisms from 
the harmful effects of U.V radiations emitted by sun by absorbing them. 

4) Atmospheric air regulates the temperature of the earth & keeps it at a level at 
which life could be sustained. 

5) Atmosphere (air) acts as a medium for sound waves to travel from one place to 
another therefore enable us to communicate. 

Q18) Write a note on how forests influence the quality of our, soil & water resources. 

Ans. i) Forests play a vital role in the recycling of air. Forests consists of large no’ of 


trees, shrubs & herbs. They take in CO2 & release O2 during photosynthesis. This 
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demand is fulfilled by forests. 

ii) The roots of trees & plants bind the soil particles firmly. They form a vegetation 
cover over the fertile top soil. Thus, they prevent the removal of top soil & hence 
prevent soil erosion. 

iii) Forests give out enormous amount of water in the form of water vapour into the 
atmosphere through transpiration. This water vapour helps in the formation of clouds 
which on precipitation cause rain. If forests are cut & not replenished, there will be 
reduction in the rainfall & hence the water-level of various bodies present on earth will 


fall. 


Q19) What is global warming? 

Ans. An increase in the concentration, of CO2 in the atmosphere is found to increase the 
temperature of the earth. A subsequent rise in temperature is likely to disturb the 
earth's delicate thermal balance which may cause several adverse changes in the 
climate. An increase in earth's temperature would result in the melting of glaciers 
raising the sea level & causing flood in the coastal areas. There would be rapid water 
evaporation causing an increase in the concentration of water vapour in the 


atmosphere. 
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Topic: Is Matter Around Us Pure 

Pure substance: It may be defined as a substance which contains only one kind of 
atoms or molecules. Pure substance is throughout same because it consists of only 
one kind of particles. These particles are similar to one another and can't be 
separated into simpler particles by any physical process. All elements and 
compounds are pure substance (H2, C2, رل0‎ etc) 

Impure substance: They may be defined as the substances which contain two or 
more different kinds of particles which are not combined chemically but are mixed 
together in a variable proportion. They have a variable composition and no definite 
formula can be given to the impure substances. 

Elements: Robert Boyl was the first scientist who used the term element in 1961. An 
element is defined 

as the simplest form of substance that contains only one kind of atoms which are 
same in all respect (size, shape, mass etc.) However atoms of different elements are 
different from one another. Elements are found to exist in all the states of matter 1.e 
solid, liquid and gas. 

Example of solid elements: Sodium. Potassium, and Gold. 

Example of liquid elements: Mercury, Bromine. 


Example of gaseous elements: Hydrogen, oxygen, and nitrogen 


Classification of elements based on physical and chemical properties: 





On the basis on physical properties elements have been classified into three types: 
Metals, Non Metals, and metalloids. 

Properties of metals: 

1) These are lustrous 1.e. they have a shiny appearance. 

11) These are malleable 1.e they can be hammered or beaten to form thin sheets 
without breaking. 

111) These are ductile 1.e they can be drawn into thin wires. 


iv) These are good conductors of heat and electricity. 
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v) These are generally hard but hardness varies from one metal to other. 

vi) These have a high tensile strength 1.e. they can withstand large force without 
breaking 
vil) These generally have high melting and boiling points. 

vill) These generally have high densities. 

ix) These are sonorous. 1.e they make a ringing sound when hit. 

Metalloid: 

Elements which have properties in between those of metals and non-metals are 
called as metalloids. These elements show some properties of metal and some 
properties of non-metals e.g. silicon, germanium. 

Physical properties of non-metals: 
. They have dull appearance. 
. They are non-ductile. 
. They are non malleable but are brittle 1.e they break easily. 
. They are bad conductors of heat and electricity. 
They are generally soft except diamond which is extremely hard. 
They are not strong. 
. They have low densities. 


. They have comparatively low melting and boiling points. 


0 ON Dn ھل‎ WN نم‎ 


. They are not sonorous. 

Mixture: 

It is a material which consists of two or more pure substances which are not 
chemically combined but are physically mixed in any proportion e.g. sea water, air 
etc. 

Types of mixtures: 

1) Homogeneous mixture: A mixture is said to be a homogeneous if all the 
components of mixture are mixed uniformly and there are no boundaries of 


separation between them. In other words a homogeneous mixture consists of only 
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one phase e.g. air, alloys etc. 

2) Heterogeneous mixture: A mixture is said to be heterogeneous if all the 
components of mixture are not thoroughly mixed and there are visible boundaries of 
separations between them. It does not have a uniform composition throughout e.g. a 
mixture of sugar and sand, mixture of oil and water. 

Physical properties of mixture: 

1) It may be homogeneous or heterogeneous. 

2) Its composition 1s variable. 

3) It does not have a definite melting and boiling point. 

4) Energy is neither absorbed nor evolved during the formation of mixture. 

5) The components of mixture can be separated by simple physical methods. 


6) The properties of mixture are the properties of its constituents. 


Compounds: - It is defined as pure substance made up of two or more elements 
chemically combined in a fixed ratio by mass e.g. HO, CO», etc. 
Properties of compound: 
1. It is always made up of same elements combined together in a fixed ratio by 
mass. 
2. It has a definite molecular formula and a fixed melting and boiling points. 
3. Energy in the form of heat or light 1s usually evolved or absorbed during the 
formation of compounds. 
4. It cannot be separated into its components by the simple physical methods. 
5. The properties of a compound are entirely different from its components. 
6. Compound is always a homogeneous substance. 
Physical changes: 
The changes in which only physical properties of the substance change but no new 
substances are formed are called physical changes. During physical changes the 


substances do not change their identity but only some physical properties such as 
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physical state, shape and size changes. These physical changes can be reversed 
easily e.g. melting of ice, preparation of solution. 
Chemical changes: 
Those changes in which new substances are formed are called as chemical changes. 
During a chemical change, chemical properties, and chemical composition of the 
substance 1s changed. 
The substance loses its identity and gets converted into entirely different substances. 
The chemical changes are permanent or irreversible, i.e. burning of paper, rusting of 
iron. 
Solution: 
It is defined as a homogeneous mixture of two or more chemically non reacting 
substances whose composition can be varied within limits. If a mixture is to be 
called solution, it must satisfy the following two conditions: 

1. The components should be non- reacting. 

2. Mixture should be homogenous. 
True solution: Solution is said to be a true solution if the solute particles are so 
thoroughly mixed with the solvent that we cannot distinguish them from one 
another. 
Aqueous solution: A solution in which H,O acts as a solvent is called as an aqueous 
solution e.g. solution of common salt and HO. 
Non-aqueous solution: A solution in which solvent is other than H20 is called as non 
aqueous solution e.g. solution of iodine in alcohol. 
Components of the solution: 

1. Solute: The component of the solution which is present in small amount is 

called a solute. 
2. Solvent: The components of solution which is present in large amount is 


called solvent. 
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Types of solution: 

Solid solutions: In solid solutions , solvent is a solid while as solute can be either 
solid, liquid or gas e.g 

Alloys, hydrated salt. 

Liquid solution: in a liquid solution, solvent is a liquid while solute can be either a 
solid, liquid or a gas e.g. a solution of alcohol in H,O, solution of sugar in 1,0 
aerated drinks. 

Gaseous solution: In gaseous solution solvent is a gas while solute can be either 


solid, liquid or gas e.g. air, 


clouds etc. 


Solid Solutions 
i) Solid in solid Alloys 
ii) Liquid in solid 
iii) Gas in solid Hydratedsalts 
Gas adsorbed on 
metal surface 
Liquid Solutions 
i) Liquid in liquid Vinegar sol 
ii) Solid in liquid 


iii) Gas in liquid sugar sol 


Aerated drinks 


Gases solution 


1) Solid in gas Iodine in air 


11) Liquid in gas Clouds, fog 


111) Gas in gas Air 
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Properties of solution: 

1) Itis a homogenous mixture. 

2) The components of a solution do not chemically react with one another. 

3) A solution may be coloured or colourless. 

4) The particles of solution are smaller than Inm in diameter. So, they can't be 
seen by naked eyes or 

even under a microscope. 

5) The solute particles do not scatter a beam of light passing through the 
solution. Therefore, the path of light 1s not visible in a solution. 

6) The solute particles of a solution pass through the filter paper, thereby, 
showing that they are smaller 
than the pores of filter paper. 

7) When the solution is allowed to stand undisturbed, the solute particles do not 
settle down. This shows that the solutions are stable. 

Concentration of a solution: 

It is the amount of the solute present in a given solution. The solution having small 

amount of solute is said to have a low concentration and is known as dilute solution. 

The one having large amount of solute is said to have high concentration and 1s 

known as concentrated solution. The most common way of expressing concentration 

of solution is the percentage method and can he expressed in a different ways: 

1) Mass% 11) Mass% 

Mass Volume 
Formulas: 


Mass of solute 
Concentration of solution = لی‎ ---------------------- x 100 
Mass of solution 
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Concentration of solution Mass of Solute x 100 
Volume of sol. 


1) Calculate the concentration of a solution if it contains 10gm of solute and 


90gms of solvent. 
Sol: Mass of solute = 10 gm 
Mass of solvent = 90gm 
Mass of solution = 10+ 90 
= 100gm 
Concentration of solution = Mass of the solute 
------------------------ x 100 
Mass of solution 
= 10/100x100 
= 10% 
2) If 110g of salt in present in 550g of solution. Calculate the concentration. 
Sol: Mass of solute = 110g 
Mass of solution = 550gms 
.. Concentration of solution = Mass of solute 
-------------------- x100 
Mass of solution 
= 110/550x100 
= 20% 


3. A solution contains 50ml of alcohol mixed with 150ml of water. Find its 


concentration. 
Sol: Volume of solute = 50 ml 
Volume of solvent = 150ml 
Volume of solution = 150ml + 50ml 
= 200ml 
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Volume of solute 
Pee eee a ae eee x 100 
Volume of solution 


50/200x 100 = 25% 


Concentration of solution 


Solubility: 

The maximum amount of solute in grams which can be dissolved in 100gm of 
solvent at a given temperature to form a saturated solution is called the solubility of 
the solute in that solvent at a particular temperature. 

Effects of temperature and pressure on solubility: 

The solubility of solids in liquids usually increases on increasing 1n temperature and 

decreases on decreasing the temperature. 

The solubility of solids in liquids remains unaffected by the change in pressure. 

The solubility of gases in liquids usually decreases on increasing the temperature 
and vice versa. 

The solubility of gases in liquids increases on increasing the pressure and decreases 


on decreasing the pressure. 


Saturated solution: A solution which contains the maximum amount of solute 
dissolved in a given quantity of solvent at a given temperature and which cannot 
dissolve any more solute at that temperature 1s called saturated solution. 
Unsaturated solution: 

A solution in which more quantity of solute can be dissolved without raising its 
temperature 1s called unsaturated solution. 

Super Saturated Solution: 

A solution which temporarily contains more solute than the saturation level at a 


particular temperature is called super saturated solution. 
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Effects of heating or cooling on saturated solution: 

1. If the saturated solution is heated it becomes unsaturated because the 
solubility of solute increases on heating and more of the solute can be 
dissolved on raising the temperature of the solution. 

2. If the saturated solution is cooled then some of its dissolved solute will 
separate out in the form of solid crystals because the solubility of solute 


١ 


decreases on cooling. ; 
Suspension: 
It is a heterogeneous mixture in which the solute particles do not dissolve but remain 
suspended throughout the bulk of the medium e.g. suspension of calcium hydroxide 
in water etc. ! 
Properties of suspension: 
1. Itis a heterogeneous mixture. 
2. The solid particles of a suspension are so large that they are visible to the 
naked eye. 
3. The particles of a suspension scatter a beam of light passing through it and 
make its path visible. 
4. Suspensions are unstable. The solid particles of a suspension settle down 
when it is allowed to stand undisturbed for some time. 
5. The particles of a suspension cannot pass through a filter paper. 


6. Suspensions are either opaque or translucent. 


Colloidal Solution: 
Solution in which the size of particle lies in between those of true solution and 
suspension are called colloidal solution or colloides. 
Properties of collides: 
1. It is a heterogeneous mixture consisting of two phases called dispersed phase 


and dispersion medium. 
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2. These are stable. 

3. The size of colloidal particles lie between those of true solution and 
suspensions. 

4. When colloidal solutions are placed under an ultra microscope the 
particles are seen to be 
continuously moving in a zig-zag path which 1s called 
Brownian motion. 

5. The colloidal particles are big to scatter light passing through them which 
makes the path of light visible. This scattering of beam of light by colloidal 
particles is called as Tyndall effect. 

6. The particles carry charge. 


Solid Solid Solid sol. Coloured 
gem stones 


Liquid Gas Solid foam Fog, clouds, sprays 
Pumice stones, 
rubber 

Gas Solid Foam Soap, lather, 


p as‏ کس 





Dispersed Phase: 


The solute like component which has been dispersed throughout in a solvent like 
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medium is called dispersed phase. 
Dispersion medium: 
The solvent like medium in which the dispersed phase has been distributed 1s called 


the dispersion medium. 


Emulsion: 

It is a type of solution in which the dispersed phase as well as dispersion medium is 
a liquid e.g. milk etc. 

Types of emulsion: 

Oil in water emulsions: In these emulsions oil is the dispersed phase and water is 
dispersion medium. 

Water in oil emulsions: In these emulsions water is the dispersed phase and oil 1s 
dispersion medium. 

Emulsifiers: 

The substances which are added to stabilize emulsions are called emulsifiers. 
They stabilize emulsions by reducing the surface tension of water. 

Techniques of separation: 

Evaporation:- 

This is the method used to separate non-volatile components (solutes) that are 
dissolved in volatile solvents. In this method, we heat a homogeneous mixture which 
leads to the evaporation of solvents leaving behind the 

Non- volatile solute. For example this technique is used on a commercial scale to 
obtain common salt from sea water or lakes containing common salt. 

Centrifugation: 

Sometimes the solid particles in liquid mixture are very small and thus easily pass 
through filter paper. Therefore, such particles can't be separated by filtration 
technique. Such mixtures can be easily separated by the technique of centrifugation. 


This technique is based upon a principle that when the mixture is rotated at high 
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speed, the lighter particles stay on the surface of liquid while the heavier particles 
are forced to the bottom of liquid. The machine used to carry out the process of 
centrifugation is called centrifuge e.g. when milk is rotated at high speed in 
centrifuge the lighter fat particles come to the surface in the form of cream, while the 
heavier particles of milk are forced to come to the bottom. As the result separation 
occurs, the cream is collected at the outlet provided near the top of centrifuge. While 
the milk is collected through the outlet provided near the bottom of the machine. 
Applications of centrifugation technique: 

1.This technique is used in diagnostic laboratories for blood and urine tests. 

2.It is used in dairies and homes to separate butter from cream. 

2. Centrifugation technique is also used in washing machines to squeeze out water 


from wet clothes. 


Miscible liquids: 

The pair of liquids which mix well with each other are called miscible liquids. 
Immiscible liquids: 

The pair of liquids which do not mix with each other are called immiscible liquids it. 
Separation using a separating funnel: 

This method is used to separate two immiscible liquids. These liquids form a 
heterogeneous mixture and they can be separated it to constituents by using 
separating funnel. This technique is based upon the principle that when a mixture of 
two immiscible liquids is allowed to stand, they separate out into two separate layers 
depending upon their densities e.g. mixture of kerosene oil and water is separated 
using this technique. We pour the mixture of kerosene and water in a separating 
funnel. It is allowed to stand for sometime so that two separate layers are formed. 
The kerosene oil being lighter than water forms the upper layer while the water 
being heavier forms lower layer. The boundary of separation of two liquids is clearly 


visible. Now place the beaker beneath the funnel and open stop cock. The lower 
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layer of water is run out carefully. Close the stop cock as soon as the oil layer 
reaches the stop cock. Now remove the breaker containing water and replace it by 
another beaker. Once again open the stop cock and pour out the upper kerosene oil 
layer. 
Applications of this technique: 

It is used to separate the mixture of two immiscible liquids like benzene and water, 


chloroform and water, ether and water. 


Sublimation:- 
The process of sublimation is used to separate sublime volatile components from the 
non-volatile components of a mixture. Example a mixture containing ammonium 
chloride and common salt is separated by this technique. 
Crystallization: 
Crystals are the purest form of substance having definite geometrical shapes. The 
process by which an impure compound is converted into its crystals is known as 
crystallization. This process is based upon the principle that when a crystal 1s 
formed, it tends to exclude the impurities which remain in the solution e.g. if we take 
about 5gms of impure copper sulphate and dissolve it in a minimum amount of water 
in a China dish.The solution is then filtered to remove insoluble and suspended 
impurities. Then the filtrate 1s evaporated in a China dish so as to get a saturated 
solution. "The hot saturated solution is allowed to stand undisturbed for few hours 
due to which crystals of pure copper sulphate separate out. These crystals are 
separated by filtration through an ordinary funnel and the filtrate left after the 
separation of crystals is called as mother liquor. 
Applications of crystallization: 

1. Itis used to obtain pure salts from the impure samples. 

2. The salt we get from sea water contains a number of impurities. To remove 


these impurities process of crystallization is used. 
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Advantages of crystallization over evaporation: 

During evaporation, the solution is heated to dryness. During this treatment some 
solids get decomposed. 

When the solution is evaporated, the impurities get deposited along with the solid 
and thus contaminate the solid. In contrast when the solution is allowed to stand for 
crystallization, crystals of pure solid separate out leaving behind impurities in the 


solution. 


Chromatography: 


It is most modern and versatile method used for the separation, purification and 
testing the purity of inorganic and organic compounds. It was discovered by a 
Russian botanist in 1906 named as TS Wett. 
Types of chromatography: 

1) Column chromatography 

11) Thin layer chromatography 

111) Gas liquid chromatography 

iv) High performance liquid chromatography 

v) Paper chromatography 
Principle of chromatography: 
We know that two or more substances may be soluble in the same solvent but their 
solubilities are usually different. Thus, when a solvent is allowed to pass over 
mixture of such substances, the substance which is more soluble in solvent moves 
faster and thus gets separated from oilier substances in mixture which moves slowly. 
Thus separation of different components of mixture by chromatography is based 
upon their different solubility in the same solvent. 
Applications of the Chromatography: 

1. Itis used to monitor the progress of a reaction. 


2. It is used to separate different colored substances present in dyes and natural 
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pigments. 
3. It is used to separate and identify the amino acids obtained by hydrolysis of 
proteins. 
4. It is used to detect and identify drugs present in the blood of criminals in 
forensic science. 
Distillation: 
It involves conversion of liquid into vapours by heating followed by condensation of 
vapours thus produced by cooling.It is used for the separation of components of a 
mixture containing two miscible liquids which boil without decomposition and have 
sufficient difference in their boiling points. 
Principle of distillation: 
The separation is based upon the principle that at the boiling point of more volatile 
liquid of mixture, the vapours almost exclusively consists of the more volatile liquid. 
Likewise at the boiling point of less volatile liquid, the vapours almost consist of 
less volatile liquid since the more volatile liquid has distilled already over. Thus the 
separation of liquid mixture into individual components can be achieved at their 
respective boiling points. The more volatile component distills first while the less 
volatile component gets distilled over afterwards. 
Applications of distillation: 
It is used to separate the mixture of two miscible liquids e.g. ether and toluene, 
benzene and toluene etc. 
Fractional distillation: 
If the boiling points of two miscible liquids of the mixture are very close to one 
another, the separation can't be achieved by simple distillation method. This is due to 
the reason that at the boiling point of the more volatile liquid of the mixture there 
will be sufficient vapours of the less volatile liquid as well. As a result, both the 
liquids of the mixture will distill together and their separation can't be achieved. The 


separation of such a liquid mixture into individual components can achieved by 
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fractional distillation which involves repeated distillations and condensations. 
Distillation is carried out using a fractionating column. 

Fractional distillation of air: 

Air 1s a homogeneous mixture of many gases which can be separated by fractional 
distillation. Air 1s cooled and compressed by applying pressure and decreasing 
temperature. Air is compressed to form liquid air called liquefied air liquid. Air is 
subjected to fractional distillation and different gases are separated according to their 


boiling points. 
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Topic: Structure of atom 

Discovery of electron,study of cathode rays ,discharge tube experiments: 

The existence of electron in an atom was shown by J..J. Thomson in 1897 on 
the basis of detailed study of 

cathode rays. The discovery of cathode rays was made on the basis 
ofdischarge tube experiments using airor some other gases inside the 
discharge tube. 

Discharge Tube: It is a long glass tube. Two circular metal plates A and B are 
sealed at the two ends or tube. These plates are called electrodes. A side tube 
is also fused to the tube which can be connected to a vacuum pump to suck 
out the air or gas present inside the tube to reduce the pressure inside the 
tube. 

Production of Cathode Rays: On applying high voltage (about 10,000 volts) 
between the electrodes, the results observed at different pressures of the air 
or gas inside the tube is as follows: 

No flow Of Current At Ordinary Pressure: When the air inside the discharge 
tube is taken at normal atmospheric pressure and a voltage of about 10,000 
volts is applied between the electrodes, no current flows through the air 
between the electrodes. This is because air or any gas at normal pressure is a 
poor conductor of electricity. 

Glow In The Entire Tube At 1mm Pressure: If the air inside the tube is sucked 
out by connecting the side tube "S" to the vacuum pump so that the pressure 
falls to about 1 mm of mercury and now a voltage of about 10,000 volts is 
applied, the current begins to flow between the electrodes through the air 
inside and hence the entire discharge tube begins to glow uniformly with 
magenta red colour. 

1) Glow Intercepted By Dark Bands At Lower Pressures: If the air inside the tube 
is sucked out so that pressure inside the tube further falls and high voltage is 
applied as before, the glow is intercepted by dark bands at the right angle to 
the axis of the tube. 

2) Production Of Cathode Rays at 0.001mm Pressure: When the pressure of the 
air or the gas inside in the tube falls to about 0.00 I mm, the discharge tube 
appears dark i.e. there is no light emitted by the air. However, the glass wall of 
the tube exactly opposite to the cathode glows with a greenish-yellow light 
called fluorescence. This observation clearly shows that some invisible rays 
are coming iron from thecathode which travel in straight line and strike the 
glass wall opposite to the cathode. Since, these rayswere coming from 
cathode, these are called cathode rays. 

Properties of Cathode Rays: 
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i) Cathode rays travel in straight lines: This is shown by the fact that if 
an object such as metal cross is 
placed in the path of cathode rays, they cast a sharpshadow of the 
object at the back. 

ii) | Cathode rays are made up of material particles:This is shown by the 
fact that if a light paddle wheel isplaced in the path of cathode rays 
such that the cathode rays strike the blades of upper half, it begins 
torotate. 

iii) Similarly, when a magnetic field is applied on the cathode rays, they 
are deflected in a direction which shows that they carry negative 
charge. They produce green fluorescence on the glass walls of the 
discharge tube as well as on certainsubstances such as zinc 
sulphide. 

iv) Cathode rays produce heating effect. 

v) They produce X-rays when they strike against the surface of hard 
metals like tungsten etc. 

Electrons: The negatively charged material particles consisting of the cathode 
rays are called electrons. Charge on an electron is -1 unit. 
Mass on an electron is negligible. 9.1 x 1031kg 

1 /1840%of mass of hydrogen 
Origin of Cathode Rays: The cathode rays are firstproduced from the material 
of the cathode.These then hit the gas atoms present in the discharge tube and 
knock out electrons (from the gas atoms). These electrons travel towards the 
opposite charged anode in the form of cathode rays. 
Production Of Anode Rays: Since the atom as a whole is electrically neutral and 
the presence of negatively charged electrons in it has been confirmed beyond 
doubt.Therefore, it was thought that some positively charged particles must 
also be present in the atom. The existence of positively charged particles in an 
atom was shown by Goldstein in 1886. He took a discharge tube with a 
perforated cathode and a gas at low pressure inside the discharge tube. On 
applying high voltage, between the anode and the cathode, it is observed that 
just fluorescence was observed on glass wall of the tube at E due to cathode 
rays coming from the cathode, and 
hit the wall at E. Fluorescence is also observed on the glass wall of the tube at 
F. This shows that some rays 
coming from the side of the anode which passed through the holes in the 
cathode and then strike the glass of the tube at F. Since, these rays are coming 
from the side of the anode, therefore, they are called anode rays. They are also 
named as ‘canal rays" because they passed through the holes or canals in the 
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cathode. Further, their deflection in the electric field shows that they carry 
positive charge. Hence they are also called ‘positive rays". 

Origin Of Anode Rays: Anode rays do not originate from the anode. They are 
produced in the space between the anode and the cathode. It is believed that 
the high electrical energy supplied between the electrodes splits up molecules 
of the gas present in the tube into atoms. The electrons present in these atoms 
further absorb electrical energy and are knocked out. The electrons thus 
knocked out travel towards anode and form a part of cathode rays. The 
remaining part of the atom becomes positively charged particle. These 
positively charged particles travel in the form of a stream towards the cathode 
(because it is a negatively charged electrode) and constitute anode rays. 
Properties Of Anode rays: 

The properties of anode rays have been studied by experiments similar to 
those of cathode rays. The main properties of anode rays are: 

1) Theytravel in straight lines: This is shown by the fact that if an object is 
placed in their path, a shadow is produced at the back. However, their 
speed is much less than that of the cathode rays. 

2) They are made up of material particles: This is shown by the fact that if a 
light paddle wheel mounted on an axle is placed in their path, it begins 
to rotate. 

3) They carry positively charge: It is observed that the anode rays are 
deflected towards the negative plate of the electric field and produce 
fluorescence at 'F'. This shows that they carry positive charge. Mass of 
positively charged particles constituting the anode rays also depends 
upon the nature of the gas. The mass is found to be nearly equal to the 
mass of the atom of the gas. 

4) Charge on the positively charged particles constituting the anode rays is 
also found to depend upon the nature of the gas and the voltage applied. 
However, the charge is found to be a whole number multiple of the 
charge present on the electron. It may be +1, +2, +3 units depending 
upon the number of electrons knocked out of the gaseous atom. 


Q) What is a proton? 

A) A proton is defined as the sub-atomic or fundamental particles which 
carries one unit positive charge and has mass nearly equal to that of hydrogen 
atom. 

Charge on proton = +1. It is represented by the symbol p, mass of proton is 
1.67 x 10 -27. 

Bohr's Model of Atom: 
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In order to overcome the drawbacks of Rutherford's model of the atom, Neil 
Bohr put forward a new model of atom in 1913. Its main postulates are: 

1. An electron in an atom revolves around the nucleus only in a definite 
circular orbits. These orbits are associated with definite amounts of 
energies and are called energy shells or levels. These are numbered as 
1, 2, 3, 4......and designated as K, L, M, N... 

2. As long as electron remains in a particular orbit, it neither gains nor 
looses energy. These orbits are therefore called stationary states. 

3. The angular momentum of an electron revolving around the nucleus is 
fixed (quantized) and is equal to 

nh 


211 

where m is mass of electron, v is the velocity of electron. 
ris radius of orbit, his Planks constant and 6.626 4 
Energy is absorbed or emitted only when the electron changes its state. 

4 Energy is absorbed or emitted only when the electron 
jumps from one orbit to another i.e. from ground state to excited state. The 
energy emitted or absorbed is given by 
H= E2 - E1= Hv 

E2- E1 
= -------------- Equation for frequency of emitted radiation 


WhereE ig Change in energy 

Ezis Level having higher energy. E1is Level having lower energy. 

Usefulness Of Bohr's Model Of Atom 

According to Bohr's Model, as electrons cannot radiate energy while 
revolving in discrete orbits, therefore, it explains the stability of the atom i.e. it 
explains drawback of Rutherford's model of atom. 

Thomson's Model of an Atom: In 1909. J.J. Thomson proposed that an atom is 
like a positive sphere in which electron are embedded that are sufficient to 
neutralize the positive charge. This maybe compared with a watermelon in 
which seeds are embedded. This model of an atom is called Thomson's Model. 
However, it could not explain the results of scattering experiments carried out 
by the Rutherford in 1911 and hence was rejected. 
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Rutherford's Model of the Atom: 
Rutherford in 1911, performed some experiments in which he bombarded a 
thin foil of a heavy metal like gold with a beam of fast moving alpha particles 
which aredoubly charged helium ions (He2+) each having two units of a 
positive charge and four units of mass (4u). These were obtained from radium 
placed in the cavity of a block of lead and made into a fine beam with a slit . 
He observed the scattering of the alpha-rays after hitting the foil by placing a 
circular zinc sulphide screen around the metal foil. Wherever alpha particles 
strike the screen, a flash of light is produced at that point on the screen. 
Observations: 
1. Most of the alpha-particles (99.0%) passed straight through the foil 
without undergoing any deflection. 
2. Some of the alpha-particles were deflected through small angles and a 
few were deflected through large angles. 
3. Very few only one in 12000 were deflected back. 
Conclusions: From the a-particle scattering experiment Rutherford concluded 
that: 
1. Most of the space inside the atom is empty because most of the a- 
particles passed straight through the gold foil without getting deflected. 
2. Anucleus is present at the centre of an atom which is positively charged 
because few of the a-particles were deflected or rebounded back. 
3. The size of nucleus is very small as compared to the total volume of 
atom because very few a-particles were deflected. 
4. Whole mass of atom (atomic mass) is concentrated in the nucleus. 
On the basis of his experiment, Rutherford put forward his model of atom 
which stated that: 
1. There is a positively charged centre in an atom called the nucleus. 
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Nearly whole mass of atom is concentrated in the centre. 
2. The electrons revolve around the nucleus in well- 
defined orbits. 
3. The size of the nucleus is very small as compared to the size of the atom. 
Final model given By RutherfordAbout Atoms: 
On thebasis of scattering experiments, Rutherford put forward a model of 
atom known as Rutherford's nuclear model. The main points are as follows: 
1. An atom consists of two parts: a) nucleus b) extra nuclear part. 
2. Nucleus is a small heavy positively charged body present in the centre 
of the atom. 
3. Extra nuclear part means the space around the nucleus in which 
electrons are present. 
4. The entire mass of the atom is concentrated in the nucleus. Since the 
electrons have negligible mass. 
The mass of the atom is mainly due to the protons. 
5. Toexplain that the electrons do not fall into the nucleus as a result 
ofattraction. Rutherford suggested 
that electrons were not stationary but were revolving around the nucleus in 
certain orbits. As a result, 
centrifugal force comes into play which balances the force ofattraction. 
Drawbacks of Rutherford's model of the atom: 
Rutherford could not explain the stability of an atom. This is because 
according to the Rutherford's model, an atom consists of a small heavy 
positively charged nucleus in the centre and the electrons were revolving 
around it. However, when a charged particle like electron is revolving around 
a central force like that of nucleus, it loses energy continuously in the form of 
radiations. Thus, the orbit of the revolving electron will keep on becoming 
smaller and smaller, following a spiral path and ultimately the electron should 
fall into the nucleus. In other words, the atom should collapse. However, this 
actually doesn't happen and the atom is quite stable. 
Discovery of Neutron: Reason for the discovery of neutrons in an atom: The 
mass that was calculated after the number of protons was found to be less 
than the actual mass of atom. So, it was suggested by Rutherford in 1920 that 
there must be some neutral particles with definite mass present in the 
nucleus. 
Experimentsleading to the discovery of neutron: The existence of neutron in the 
nucleus was confirmed by Chadwick in 1932. He bombarded the nuclei of 
some light elements like Beryllium and Boron with fast 
moving a-particles. He found that some neutral particles were ejected from 
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the nucleus. Each of these particles carries no charge but had a mass nearly 
equal to that of proton (1.67 x 10-2” kg). This particle was named as neutron. 
Neutron: 
It may be defined as that sub atomic particle which carries no charge, i.e. 
neutral particle having mass nearly equal to that of the proton. 
Composition of Atom 
Electron: 
Charge -ve(-1.602 x 10 -!%coloumb) 
Mass= 9.1 x 10 31kg 
Location 2 extra nuclear part 
Symbol>°e.-1 
Proton: 
Charge: 
+ve(1.602 x 10 -!%coloumb) 
Mass: 1.673 x 1027 kg 
Location : Nucleus 
Symbol: 01 
Neutron: 
Charge: No charge 
Mass: 1.675 x 1027 kg 
Location: Nucleus 
Symbol: ton 
Atomic Number: 
It is equal to the number of protons present in the nucleus of the atom of an 
element or no. of electrons in the extra nuclear part. Itis denoted by Z 
Characteristics of Atomic Number: 
1. Itis always a whole number. 
2. All the atoms ofthe same element have same numberof protons in the 
nucleus and hence have the sameatomic number. 
3. No two elements have the same atomic number. 
4. It does not change during the chemical reaction. 
MassNumber: It is the sum ofthe number of protons and neutrons present in 
the atom of an element. 
Massnumber = Number of protons + number of neutrons. It is denoted by A. 


1. Distribution of electrons in different shells/Electronic 
Configuration of Elements: 

a. Thedistribution or arrangement ofthe electrons in the different 

Shells ofthe atom is called the electronic configuration of the 
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element. 
b. To write the electronic configuration of an element, we should 
know the following: 
i) Total number of electrons present in the atom.This is 
equal to the number of protons (i.e. atomic number) for 
a neutral atom. 
ii) | Maximum number of electrons that can be present in 
each shell of the atom. This is given by BohrBury 
Scheme as follows: 
The maximum number of electrons that can be present in the nth shell is 
equal to 2n2. Thus we have 


2x 32 = 18 

2 x 42= 32 
ii. The outermost shell cannot have more than eight electrons even if the first 
rule is violated e.g. III shell (M-Shell) can accommodate upto 18 electrons but 
as soon as it has acquired 8 electrons, the filling ofthe IV shell (N-Shell) starts. 
Thus, for the first 18 elements, rule (iii) can be applied. 
iii. Electrons do not enter into a new shell unless the inner shells are 
completely filled. In other words, the shells are filled in a stepwise manner. 
ValenceElectrons AndValency 

1. The electrons present in the outermost shell ofthe atom of an element 
are called valence electrons.Theoutermost shell is called the valence 
Shell. 

2. The number of electrons gained, lost or shared by the atom of an 
element so as to complete its octet (or duplet in case of elements having 
only K-shell) is called the valency ofthe element. 

3. Calculation Of Valency: 

1. For elements having valence electrons 1, 2 or 3 valency is equal to the 
number of valence electrons. 

2. For elements having valence electrons 4,5,6 or 7, valency is equal to the 
number of electrons to be added so that the valence shell has 8 
electrons. 

Valency=8-(number of valence electrons). 

3. For noble gases, valency is zero: This is because they are chemically 
inert i.e. they do not take part in the reaction. Noble gases have 8 
valence electrons . 
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Isotopes: 
Atoms of an element having the same atomic nobut different mass numbers 
are known as isotopes of that element. For example: 


i) 6C12 and 4ء‎ 
ii) 17 C 3° and 17 C 37 
iii) 1H} and 1H2 or 1H? 


Chlorine occurs in two isotopic forms in nature, with masses 35u and 37u in 
the ratio of 3: 1.The average atomic mass of Cl-atom is: 

Ratio: 75/100 and 1/100 

=35x(75/100) +37x(25/100) 

105 + 37 = 142 


4 4 4 
Average mass of chlorine is 35.5u 


General Characteristics of Isotopes: 
1. Same atomic number i.e. number of protons=number of electrons. 
2 Different mass number/number of neutrons. 
3 Same chemical properties. 
4. Different physical properties 
5 Different nuclear properties 
Uses / Applications of Isotopes: 
Some important uses ofisotopes are: 
1. An isotope of uranium (U235) is used as fuel in nuclear reactors to 
produce energy. 
2. An isotope of carbon (C-14) is used to determine the age of old and dead 
objects. 
3. An isotope of cobalt is used in the treatment of cancer. 
4. An isotope of iodine is used in the treatment of goitre. 
Types of Isotopes: 
i) Radioactive isotopes: These isotopes are unstable and spontaneously 
breakdown and give out a (alpha), (Beta) (Gamma) rays 
ii) | Non-radioactive isotopes: These isotopes are stable:e.g.1H!, 1H? and 
.113ر‎ 


Isobars: 
Atoms of different elements having same atomic mass but different atomic 
no.s are called isobars like atoms of calcium and potassium. 
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General characteristics of isobars: 

1. They are atoms of different elements. 

2. They have different atomic number. 

3. They have same mass number. 

4. They possess different physical and chemical properties. 

5. They have different number of protons, electrons and neutrons. 
Reason For Fractional Atomic Masses and Calculation of Average Atomic 
Masses: 
Atomic masses of a large number of elements are fractional and not whole 
number e.g. atomic mass of chlorine is 35.5 while that of copper is 63.5. The 
reason for the fractional atomic masses is that for an element existing in 
different isotopes i.e. atoms with different mass numbers, the atomic mass of 
the elements is the average value which comes out to be fractional. The 
calculation of average value of the atomic mass may be illustrated with the 
help of following example: chlorineis found to exist in 2 isotopes with mass 
numbers 35 and 37 respectively. These are found in the ratio of 3:1 i.e. 75% 
chlorine-35 and 25% chlorine-37 isotope. Hence, 
Average atomic mass = (3⁄4) x 35 +37x(1/4) = 35.5 amu 


Q) If Kand L shells of an atom are full, then what ..... 


A) If K and 1 shells of an atom are full, it means | K LM N | 
2.8 
And number of electrons is 10. 


Q) Compare the properties of electrons, protons ..... 


Relative charge 1 #4 |0| 


+ve plate ve plate 
atom nucleus 





Q)What are the limitations of Thomson's Model of Atom? 
The limitations of Thomson's model of atom are: 
1. He considered atom to bea sphere such that electrons are embedded in it. 
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2. He was unaware of the fact that electron revolves around the nucleus in a 
orbit. 

3. He was unaware of the presence of neutrons in the nucleus of atom. 

4. He was unaware about the position of nucleus in the atom. 


Q) Nat means that sodium has last one electron...... 
a) In neutral state, sodium shows an 
electronic configuration of Na(Z=11)K LMN 
2 8 1 
Butfor Na+, itis like: KLMN 
2 8 0 
It indicates that sodium is quite stable as Nat because K and L shells are 
completely filled and the one electron which was (present in M shell) that was 
making it unstable is lost by Na to achieve stable configuration. 


Q) If Br-atom is available in the form of two..... 
A) For 35B? %age 49.7% 50% and 
For 35Br®! %age 50.3 % 50% 
Average atomic mass = 
79x50/100 + 81 x 50/100= 79/2 + 81/2=160/2= 80u. 
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WORK 
In ordinary language, the word work means any physical or mental activity. 
For example: 
1. You may read a book or exert yourself mentally thinking about simple or 
difficult problems. 
2. You may be holding a weight without moving. 
SCIENTIFIC CONCEPT OF WORK 
In Physics work is said to be done, when force produces motion. Or 
Work is said to be done when the force applied on the body produces the 
displacement in it. Work is a scalar quantity. 
For example, 
1. When an engine moves a train along a railway line, it is said to be doing 
work. 
2. A horse pulling the cart is also doing work and 
3. Aman climbing the stairs of a house is also doing work in moving himself 
against the force of gravity. 
The work done by a force on a body depends on two factors. 
(i) Magnitude of the force and 
(ii) Distance through which the body moves (in the direction of force). 
MATHEMATICAL EXPRESSION FOR WORK. 
Work done in moving a body is equal to the product of force exerted on the 
body and the distance moved by the body in the direction of force. 
If a force F acts on a body and moves it a distance “s” in its own direction 
then: 
Work done = Force x distance 
W =F xs 


UNITS of work 

Work is the product of force and distance. Now, unit of force is Newton (N) 
and that of Distance is meter (m). So the unit of the work is Newton meter 
which is written as Nm. 

The Newton meter is also called Joule (S.I unit) which is denoted by the 
letter J. (In the honor of Doctor James Prescott Joule) and can be defined as 
follows: 

Joule: When a force of 1 Newton moves a body through a distance of 1 
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meter, then the work done is known is 1 joule. That is, 
1 Joule = 1 Newton x 1 meter 

Or 1J=1Nm 

Bigger Units, 

1 Kilojoules (1 KJ) =1000J or 10°] 

1 Mega Joule ( 1MJ) = 1000000J or 10° J 


WORK DONE AGAINST GRAVITY 
The force of gravity of earth pulls everything toward the surface of earth. 
So if we lift a book from a table we do work against the force of gravity. 
Please note that when a body is lifted vertically, work has to be done on the 
body. 
Suppose a body of mass m is lifted vertically upward through a distance h. 
In this case, the force required to lift the body will be equal to weight of the 
body, m x g (where m is mass and g is acceleration due to gravity). Now 
Work done in lifting a body = Weight of body X Vertical distance 
Or W=mxgx h 
Or W = mgh 
Where W = work done m = mass of the body, 
g = acceleration due to gravity,h = height through which the body of mass m 
is lifted. 


WORK DONE BY A FORCE ACTING OBLIQUELY 

In many cases, the movement of the body is at an angle to the direction of 
the applied force. For example, when a child pulls a car with a string 
attached to it, the car moves horizontally on the ground, but the force 
applied is along the string held making some angle with the ground. 

The toy car moves along the horizontal ground surface OX but the force is 
being applied along the string OA. The direction of force making an 
angleðwith the direction of motion. 

WORKDONE WHEN A BODY MOVES AT AN ANGLE TO THE DIRECTION OF 
FORCE 

The work done in pulling the body will be equal to the product of 
horizontal component of the distance moved by body. In this case the 
horizontal component of the force and distance moved is s. Thus, work 
done: 
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W =F Cos O xs 
Where,F = Force applied 
0 Angle between the direction of force and direction of motion. 
S= Distance moved 
CASES: 
1. When the force acting on the body in the direction of displacement. 
The work done W by the force F is equal to the product of the force and the 
displacement s. i.e, 
W= Fxs (8>0< 90) e.g. Cos 45 is positive 
Here the work done is positive. 
2. When the force acting on the body in a direction opposite to the 
displacement. The work done W by the force F is, 
W =-Fxs (8 = 180°) Cos 180 is negative 
Here the work done is negative. 
3. When the force is acting perpendicular to the displacement 
The work done W by the force F is, 
W =FCos90xs (8 = 90°) Cos 90° = 0 
=Fx0O xs=0 
Here the work done is zero. 
1. Work done is positive when a force acts in the direction of motion. 
2 Work done is negative when a force acts in the opposiedirection of 
motion of the body. 
3. Work done is zero when a force acts at right angles to the direction of 
motion of the body. 


ENERGY 

Energy of an object is defined as its capacity for doing work and it is 
measured by the total quantity of work it can do. In physics also, anything 
which is able to do work is said to possess energy. 

In short, energy is the ability to do work or energy is stored work. 

Note: There is always a transfer of energy whenever the work is done. 

HOW DOES AN OBJECT POSSESSING ENERGY PERFORM WORK 

An object (A) that possesses energy can exert a force on another object (B) 
and transfer its energy to B. As a result of this, the object (B) may move and 
do some work Thus, the object (A) which made the object (B) move and 
perform some work, had a capacity to do work. Thus, any object that 
possesses energy is capable of doing works. 
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UNITS OF ENERGY 

Since the energy possessed by a body is measured in terms of its capacity of 
doing work, the unit of energy is therefore, same as that of work i.e., joule 
(J). The unit of energy called ‘joule’ is named after a British physicist James 
Prescott Joule. 

Joule: One joule (1 j) is the energy required to perform 1j of work. Bigger 
units of energy are. 

Kilojoules, IKj= 1000 j. Mega joule, 1 Mj= 10° j 


FORMS OF ENERGY 

Nature has been very kind to us in providing us energy in various forms. 
These forms of energy are as follows. 

1. Solar energy. The energy radiated by the sun is called the solar energy. 
Plants collect and store this energy to make food through photosynthesis. 

2. Heat energy. It is the energy released when coal, oil, gas or wood burn 
and it produces in us the sensation of warmth. 

3. Light energy. It is the form of energy which produces in us the 
sensation of sight. Sun is the natural source of light. 

4. Chemical energy. It is the energy possessed by fossil fuels (coal, 
petroleum and natural gas) and is also called the fuel energy. The food that 
we eat has chemical energy stored in it. 

5. Hydro energy. The energy possessed by water flowing in rivers and 
streams is called hydro energy. This energy is used for generation 
electricity in hydroelectric power plants. 

6. Wind energy. The energy possessed by moving air is called wind energy. 
7. Oceanthermal energy (OTE). Solar energy stored in the ocean in the 
form of heat is called ocean thermal energy. 

8. Geothermal energy. It is the heat energy of the earth and is found within 
rock formation and the fluids held within those formations. 

9. Biomass energy. It is the energy obtained from biomass (i.e., living 
matter or its residues). 

10. Tidal energy. It is the energy derived from the rising and failing ocean 
tides. 

11.Sound energy. It is the energypossessed by vibrating objects andit 
produces in us the sensation of hearing. 

12. Mechanical energy. It is the possessed by a body due to its position (Or 
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configuration) or motion. The energy possessed due to position or 
configuration is called potential energy and that due to motion is called 
kinetic energy. The sum of these two energies is called the mechanical 
energy. 

13. Electric energy. The energy is the energy that is stored in charged 
particles within an electric field. 

14. Magnetic energy. It is the energy possessed by magnetized bodies e.g., a 
magnet. 


KINETIC ENERGY 

The word kinetic energy is derived from the greek word ‘Kinetikos" 
meaning " to move. Hence, Kinetic energy means energy due to motion. 
Kinetic energy of an object is defined as the energy which it possesses by 
virtue of its motion, and is measured by the amount of work that the object 
can do against an opposing force before it come to rest. Kinetic energy is 
denoted by Ex. 

Example of bodies possessing kinetic energy: 

1. A ball rolling on a surface because it can set another ball into motion by 
striking it. 

2. A bullet fired from a gun as it is able to penetrate some distance into a 
target which it strikes 

3. Water in motion as it can turn a wheels or a turbine. 


EXPRESSION FOR KINETIC ENERGY 
Consider a body of mass 'm' which is initially at rest( u = 0). When a force 'F 
is applied on the body, let it start moving with a velocity V and cover a 
distance '٭'‎ , the force produces acceleration ‘a’ in the body. 
The force 'F does work when it move the body through a distance S and 
this work done is stored in the body as its kinetic energy. 
By definition, 
W = Fxs (Fxs = Kinetic energy) n.. (1) 
From second law of motion, 
F= ma 
Or a=F/m = (2) 
From third equation of motion. 
Also v2 - u2= 2as 
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u=0 
v?=2as wenn (3) 
Using equation (2) in (3)we get, 


V2 = 2F 
m 
mył?= 2Fxs o سی‎ (4) 


Fxs= % mv? 

From equation (1) and (4) we get 

W=% mv 

Since work done is stored in the body as its Kinetic energy equation (4) can 
be written as 

Orkinetic energy =% mv? 

Kinetic energy of a moving body is defined as the half the product of the 
mass oftheobject and square of the speed of the body. 


SOME IMPORTANT CONCLUSIONS 

We have just seen that the kinetic energy of a body of mass m and moving 
with a velocity (or speed) v is given by the formula: 

Kinetic energy =% mv? 

From this formula, it is clear that K.E. is directly proportional to v2 


POTENTIAL ENERGY 

The energy possessed by an object by virtue of position or configuration is 
called its potential energy. Potential energy is denoted by Ep or U. It is 
measured by the work that the object can do in passing from its present 
position or configuration to some standard position or configuration 
(known as zero position or zero configuration) 

Potential energy is also termed as configuration energy or mutual energy. 
EXAMPLES OF BODIES POSSESSING POTENTIAL ENERGY. 

(a) Potential energy due to position. 

1.۸ lifted weight as it can do work when it falls down under gravity. 

ii Water stored in reservoirs. In GobindSagar Lake (Bhakra Dam) huge 
quantity of water is stored . It is the potential energy of this water, which 
generates electricity for us. 
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b) Potential energy due to configuration. 

i. A coiled spring in cases of a watch, a toy or a gramophone. When coiled 
spring uncoils. It does work by rotating the hands of the watch sitting the 
toy in motion or rotating the gramophone. 

il. Compressed gas in a cylinder. When the compressed gas changes its 
configuration (i.e., expand) it does work. 

111. A stretched bow. When the bow is released, it is able to shoot the arrow 
with a large velocity. 

TYPES OF POTENTIAL ENERGY 

PotentialEnergy is of many types: 

1. Gravitational potential energy (of a lifted weight). 

2. Elastic potential energy (of a coiled spring) 

3. Electrostatic potential energy. (Due to charged particles) 

EXPRESSION FOR POTENTIAL ENERGY 

Suppose a body of mass m is raised to a height h above the surface of the 
earth. The force acting on the body is the gravitational pull of the earth( m x 
g) which acts in the downward direction. To lift the body above the surface 
of the earth, we have to do work against this force of gravity. Now, 

Work done = Force x Distance 

SO, W =mxgxh (F= mg) 

This work gets stored up in the body as potential energy, thus 

Potential energy, Ep =mgh 

Where, m is mass of the body, g is acceleration due to gravity 

his height of the body above a reference point, say the surface of earth. 
Potential energy is usually denoted by the letters P.E. Another symbolof 
potential energy is Ep (where E stands for Energy and P for potential). 


ENERGY TRANSFORMATIONS 

The changing of one form of energy into the other is known as 
transformation of energy. We have discussed various form of energy 
available to us. Can we convert energy from one form to another? The 
answer is in the affirmative as is clear from the following example. 

1. Conversion of mechanical into electrical energy. The potential energy 
of water stored in a dam is changed to kinetic energy when it falls 
from a height. This kinetic energy rotates turbines to produce 
electrical energy. 

2. Conversion of electrical energy into mechanical energy. An electric 
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motor uses electrical energy to run various electrical appliances, e.g. 
a train, fan, washings machine, grinder etc. 

3. Conversion of electrical energy into heat energy. In an electric heater, a 
geyser, an oven etc. electric energy is changed to heat energy. 

4, Conversion of heat energy into mechanical energy. In heat engines ( 
e.g.,a steam engines) heat energy changes to mechanical energy. 

5. Conversion of electrical energy into light energy. In an electric bulb, 
fluorescent tube, a flood light etc electrical energy is changed to light 
energy. 

6. Conversion of electric energy into sound energy. An electric bell, a 
stereo, a loudspeaker etc. change electric energy into sound energy. 

7. Conversion of chemical energy into heat energy. When fuels are burnt, 
chemical energy is converted into heat energy. 

8. Conversion of electrical energy into chemical energy. When a battery 
is charged, an electrical energy changes into chemical energy. An 
inverter in our home does the same things. 

9. Conversion of sound energy to electrical energy. A microphone 
converts sound energy into electrical energy. 

10.Conversion of chemical energy to electrical energy. An electric cell 
converts chemical energy into electrical energy. 

11. Conversion of light energy into electric energy. A solar cell converts 
light energy into electrical energy. 

12. Conversion of chemical energy into mechanical energy. In 
automobiles, chemical energy of petrol ,diesel or CNG (Compressed 
Natural Gas) is converted into mechanical energy. 

13. Conversion of light energy into chemical energy. In photosynthesis 
energy form the sun is absorbed by green plants and is converted to 
chemical energy. 

14. Conversion of nuclear energy into electrical energy. Nuclear power 
plants are used to generate electrical energy form nuclear energy 


LAW OF CONSERVATION OF ENERGY 
“Energy can only be converted from one form to the other, it can neither be 
created nor destroyed, and as such the total energy in this Universe 
remains constant". 
This law is true for all situations and for all kinds for transformation. This 
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law was first stated by Robert Mayor, german physicist in 1842 and was 
firmly established by Helmholtz. 
COMMERCIAL UNIT OF ENERGY 
KILOWAT HOUR (KWH) 
To express large quantities of energy, a joule is found to be very small 
and as such an inconvenient unit. For this purpose, a bigger unit of 
energy, called a Kilowatt hour (kWh) is used. 
One Kilowatt hour is the amount of energy consumed (or work done) by an 
agent in one hour working at a constant rate of one kilowatt. Clearly 
IkWh= 1 kW xlh = 1000 W xh 
= 1000 ( j/s) x 3600s 
= 3600000joule see/see 
= 3.6xl0°j 
= 3.6 Mj 


POWER 
The rate of doing work is known as power, So we can Say that the power of 
young man is more than that of the old man. 
Power is defined as the rate of doing work. 
We can obtain power by dividing the ‘Work done’ by time taken for doing 
the work. That is, 
Power = Work done 

Time taken 
Or P =W/t 
In other words, power is the work done per unit time or power is the work 
done per second. 
Where, P= Power W = work done t= Time taken 
Power is a Scalar quantity which has only magnitude but no direction. 
Thus, power is also defined as the rate at which energy is consumed (or 
utilized). We can also obtain power by dividing ‘Energy consumed’ by’ 
Time taken’ for consuming the energy. That is. 
Power = Energy consumed 

Time taken 

P = ۷ 
Where P = Power, E = Energy, t = Time taken 
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UNITS OF POWER 
Work is measured in the unit of ‘joule’ and the time is measured in the unit 
of ‘second’, so the unit of ‘power is ‘joules per second’.This unit of power is 
called ‘watt’ which is denoted by the symbol W. 
1 watt is the power of an appliance which does work at the rate of 1 joule 
per second. 
1 watt is the power of an appliance which consumes energy at the rate of 1 
joule per second. We can write an expression for watt as follows. 
1 watt = 1 joule 
1 second 
0۲1۷۷ = 1j 

1s 
So 1 watt = 1 joule per second 
Watt is an important unit of power since it is used in electrical work. The 
power of an electrical appliance tells us the rate at which electrical energy 
is consumed by it. 
The unit of power called “watt” is named after a Scottish inventor, engineer 
and designer James Watt who became famous for improving the design of 
steam engine. 
Watt is a small unit of power. Sometimes bigger units of power called 
kilowatt (kW) and megawatt (MW) are also used. 
1 kilowatt = 1000 watts Or 1 Kw = 1000 W 
1 megawatt = 1000,000 watt Or 1 MV = 1000,000 W 
Or 1 MW = 106 W 
A yet another unit of power is called ‘horse power’ (HP) which is equal to 
746 watts. 


Relation between kilowatt-hour and joule 
1 kilowatt- hour is the amount of energy consumed at the rate of 1 kilowatt 
for 1 hour. That is, 
1 kilowatt-hour= 1kilowatt for 1 hour 
Or 1 kilowatt- hour= 1000 watts for 1 hour ....)1( 
But lwatt= 1 joule/1 second 
So, equation (1) can be rewritten as: 
1 kilowatt-hour= 1000 joules for 1hour 
And, 1 hour= 60x60 seconds 
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So, 1 kilowatt- hour= 1000 joules x 60x60 seconds— 
Second— 
Or, 1kilowatt- hour= 36,00,000 joules. (Or 3.6x 10° joules). 
TEXTUAL QUESTIONS 
QI. A force of 7 N acts on an object. The displacement is,....Ans. Force acting 
on the object, F = 7 N 
Displacement of the object, S = 8 m 
Work done = FxS =7x8 = 56 j. 
Q2. When do we say that work is done? 
A. Work is done when force acting on a body produces a displacement in it. 


Q4. Define 1 J of work. 
A. The amount of work done when a force of 1 N moves of body through a 
distance of 1 m in the Direction of force is equal to 1 joule. 
Q5. A pair of bullocks exerts a force of 140 N on a........ SOL. Work Done = 
Force x distance 
=140Nx15m 
= 2100 joule. 
Q6.What is the kinetic energy of an object? 
A. Refer to above notes. 
Q7. Write an expression for the Kinetic energy of an object.A. K.E. = ¥2 mv2 
If an agent does W unit of work in time t then the power P is given byP = 
W/t 
Q9. Define 1 watt of power. 
Ans. 1 watt is the power of an agent which does a work at the rate of 1 joule 
per second or we can say that power is 1 watt when the rate of 
consumption of energy is 1 joule per seconds. 
1W=1j/s 
QI. Define average power. 
A. When an agent does work at different rate at different interval of time. 
Then its power varies with the time. In this case the power of an agent is 
replaced by average power. It can be obtained by dividing the total energy 
consumed by the total time taken. 
Average power = total energy consumed/ total time taken Average power, 
P =W/t 
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Q12. An object thrown at a certain angle to the ground ....... A. The force of 
gravity is acting in downward direction. The body move in first half time 
upward to reach maximum height and in second half time it comes 
downward and the displacement in the vertical direction (in the direction 
of the force) is zero, so work done is zero. So no net work is done by the 
force of gravity. 

Q13. A battery lights a bulb. Describe the energy ............ A. (i) Chemical 

energy changes into electrical energy. 

(ii) Electrical energy changes into heat energy. 

(iii) Heat energy changes into light energy. 

Q14. A mass of 10 kg is at a point A ona table. It is ........ 

A. The force of gravity is acting downward but the body is moved 

horizontally. There is no displacement in downward direction. The angle 

between the force of gravity and direction of motion of object is 90° 

Therefore, work done by gravity, = Fx cos 90° =FX0 =0 

Hence work done on the object by gravity is zero. 

Q15. The potential energy of a freely, falling object ......... A.The decrease in 

potential energy of a falling body does not violate the law of conservation 

energy because as the body falls downward its potential energy goes on 
changing into kinetic energy of the body. The total energy i.e. the sum of 
potential energy and kinetic energy at all point will always be same. 

Q16. What are the various energy transformations that ...... A. Muscular 

energy in humans used for doing mechanical workkinetic energy. 

Q17. Does the transfer of energy take place when we push..... 

A. The transfer energy takes place when we push a huge rock and fail to 
move it. The energy is going to overcome the frictional force between 
ground and rock. 

Q18. A certain household has consumed 250 units of ..... 

a. 1 kWh  =3.6xl06j 
250 kWh >6 


= 9x 10°} 
Q19. What is the work done by the force of gravity.......A. The satellites moves 
round the earth in a circular path. Therefore work done by the force of 
gravity on the satellite is zero because the angle between the reaction of 
the motion and the gravitational force on the satellite is 90° 
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W ۔-۔-‎ ۵0۵ 
= FScos90° 


Since cos90°= 0 


W= FS x 0 = 0. 
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Topic: Force and laws of motion 

Force: Force may be defined as an influence, which tends to change state, 
speed, direction and shape of a body. It has both magnitude and direction and 1s 
therefore, a vector quantity. It may also be defined as an external agency, which 
changes the speed and direction of a body. It can also change the shape of a 
body. Force is a vector quantity. It is represented by an arrow. 

Units of force: In S.I system, force 1s measured in Newtons represented by letter 
"N" while as in C.G.S system its values are represented in Dynes 

Newton: The force applied is said to be one Newtonif it produces acceleration of 
I/m/sec’ and in a body of mass 1 Kg. 

Dyne: The force applied is said to be one dyne if it produces acceleration of 


1cm/sec” in a body of mass 1 gram. 


Effects of force: 

Some of the common effects of force are:- 

1. A. force may move a body at rest. For example, when we kick a football kept 
on the ground with our foot, the football moves. The force applied by our foot 
moves the ball. 

2. A force may stop a moving body. For example, when a player catches a 
moving cricket ball, the force applied by player's hands stops the moving ball. 

3. A force can change the speed of a body. For example, when a ball is dropped 
from a certain height, the speed of the ball goes on increasing due to 
gravitational pull of the Earth on the ball, in the downward direction. Thus force 
applied by the Earth in the direction of motion of the ball increases the speed of 
the ball. 

4. A force may change the direction of a moving body. For example, when a 
moving cricket ball is hit by a bat, the cricket ball moves in a different direction. 
The force applied by the bat changes the direction ofthe moving cricket ball. 


5. A force may change the size and shape of a body. For example, when we 





www .thelegendsschool.com Page 1 


THE LEGENDS SCHOOL OF EDUCATION CLASS 9 SUB: - Physics 





press a rubber ball or a balloon between our two hands, the shape of the rubber 
ball or balloon changes. The forces applied by our hands change the shape of 
the rubber ball/balloon. 

Forces can be classified into two classes:- 

1. Contact forces 

2. Action at a distance forces. 

1. The contact forces represent the result of physical contact between two 
objects, one by which force is exerted and the other on which force isexerted 
e.g. pulling of a coiled spring, pulling of a cart. 

2. The action at a distance forces are the forces which do not involve physical 
contact between the two objects but actthrough the space between the two e.g. 


the gravitational force, electrical force etc. 


Types of force: Forces are of main two types, viz. 

(1)Balancedforce: A force 1s said to be balanced if the resultant of all the forces 
acting on a body is equal to 0. A body under the influence of a balanced force 
does not change its position of rest or uniform motion and appears as if no force 
is acting on it. For example:In the game of tug of war, the two teams pull each 
other in the opposite directions. If the two teams pull the rope with equal force 
1.e. Fı = F, then the rope does not move in either direction. Under this 
condition, the forces acting on a rope are balanced forces. 
(ii) Unbalanced force: A force is said to be unbalanced if the resultant of all the 
forces acting on a body is not equal to 0. A body under the influence of 
unbalanced force changes its position of rest and uniform motion. For example 
in the tug of war, if the force applied by a team is greater than that applied by 
the other team. Then the members of the weaker team will be pulled towards the 


stronger team. Thus, the unbalanced forces produce motion. 
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Newton's Laws of Motion: (1692 - 1772) Newton devised three basic laws based 
on his name, to describe motion. These laws are known as Newton’s laws of 


motion and are explained as under: 


Newton’s First Law of Motion or Galileo's Law of Inertia: 

It states that, "Everybody continues to remains in the state of rest or uniform 
motion until and unless compelled by some external forceto change its state of 
rest or motion". In other words, the first law of motion recognizes that 
everybody has some inertia 1.e. the property of a body to remain in a state of rest 


or uniform motion. This law 1s accordingly also known as, "Law of inertia". For 


example: 
(1) A book lying on a table will remain there unless and 
untilsomebody will come and change its place. 
(11) A cricket ball will remain in motion after hit by the player unless 


and until the force of friction and the resistance of air stop it and 
changes its motion into rest. 
Inertia: The word inertia means unchanging. It has been derived from the Latin 
word inert. It 1s defined as the property of a body to remain in the state of rest or 
uniform motion. In other words, inertia may be defined as the property of a 
body to remain in the state of rest or uniform motion. A heavier body has more 
inertia than a lighter body. Therefore, we can say that "The larger the mass, the 
larger is the inertia, and smaller the mass, smaller is the inertia." 
In other words we can say that "The mass of a body 1s a measure of its inertia." 
It is of three main types:- 

(1) Inertia of Rest: It 1s the inability of a body to change its state of 
rest or its property to remain in rest. This means a body at rest 
remains at rest and cannot start moving on its Own. 

ii) Inertia of Motion: It is the inability of a body to change its state 


of motion or it is the property of a body to remain in the same 
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direction, for example Balls bowled by a bowler remain in same 
direction until it is played off by the batsman, for example, a 
cricket ball will remain in motion after hit by the player unless and 
until the force of friction and the resistance of air stop it and 


changes its motion into rest. 


iii) Inertia of direction: It is the inability of a body to change by 
itself its direction of motion, 1.e., a body moving along a straight 
line will continue to move along the same direction unless some 
external force compels it to change the direction of motion ,for 
example Balls bowled by a bowler will remain in same direction 


until it is played off by the batsman. 


Examples of inertia 
1. Why are passengers thrown in the forward direction when a running bus 
stops suddenly? 

a. Passengers sitting or standing in a running bus share the motion of 
the bus. This means, the passengers in a running bus are also 
moving with the same speed in the same direction. When the 
running bus stops suddenly, the lower part of the passenger's body 
comes to rest, while the upper body portion continues to remain in 
motion. As a result, the passengers are thrown in the forward 


direction when a running bus stops suddenly. 


2. Why do Passengers tend to fall side ways the bus takes a sharp turn? 
a. When a bus runs along a straight line path, all the passengers 
traveling in the bus also move with the same speed in the same 
direction. When the bus! takes a sharp turn, the upper body portion 


of the passengers still continues to move in the original (straight 
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line) path, while the lower portion tends to turn with the bus. As a 
result, passengers tend to fall/ lean side ways. 
3. Why should a passenger hold on to a support to prevent himself from 
swaying in a turning bus? 

a. A person travelling in a bus shares the motion of the bus. When the 
bus takes a turn, it changes its direction of motion. The passenger 
due to his inertia of motion, however, continues to move 1n the 
original direction. So, if the passenger does not hold on to a 
support, he will be swayed away. 

4. Why do passengers in a bus tend to fall backward when it starts 
suddenly ? 

a. When a passenger in sitting or standing in a stationary bus, both the 
bus and the passenger are at rest. When the bus starts moving 
suddenly, the lower part of the passenger's body starts moving 
forward with the bus. The upper part of the body tends to remain in 
the position of rest due to its-inertia of rest. As a result, therefore, 
the passenger falls or leans backwards. Similarly a rider on 
horseback falls backwards when the horse suddenly starts running. 

5. Why does a passenger jumping; out of a rapidly moving bus fall forward 
with his face downwards, if he does not run forward? 

a. A passenger traveling in a bus shares the motion of the bus. Thus, 
the passenger's body is moving in the direction of the bus with the 
same speed. When a passenger jumps out of a fast moving bus, his 
feet on touching the ground come to rest, whereas the upper part of 
his body continues to move forward due to inertia of motion. As a 
result, if he does not run forward he falls with his face downwards. 

6. Why can dust be removed from a carpet by shaking it, or by beating it 
with a stick? 


a. Initially, both the carpet and the dust therein are at rest. When the 
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carpet 1s shaken or beaten with a stick, the carpet 1s set into motion. 

Due to inertia of rest, the dust particles tend to remain at rest. Asa 

result, the dust particles fall off. 
Newton's Second Law of Motion: 
According to Newton's second law of motion, the rate of change of linear 
momentum of a body is directly proportional to the external force applied on the 
body, and this change takes place always in the direction of the applied force. 
Now, the rate of change of linear momentum of a body can be obtained by 
dividing "change in linear momentum!’ 'of the body by the ‘time taken’ for this 
change. Thus, according to Newton's second law of motion. 
Change in linear momentum 

OL force applied 

Time taken 
Mathematical formulation of Newton's second law of motion: 
Suppose m = _ mass of body, 

u = initial velocity of the body along a straight line 

F = an external force applied on the body 

which is constant in magnitude 
t = time for which the force 1s applied 
v= Final velocity of the body along the same 


straightline, after t second. 


Initial linear momentum of the body ۳-14 
Final linear momentum of the body P) = mvChange in linear 
momentum of the body = P,- P} 
= mv - mu 
= m (v- u) 


change in linear momentum 


Rate of change of linear momentum = time taken 
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=m (v - u) 


CO ۰ ٗی۰‎ (1) 


But (v - u)= rate of change of velocity = acceleration of the body =a 

t 

Therefore from equation (1), rate of change of linear momentum = ma 
Accordingto Newton's second law of motion, rate of change of linear 


momentum a force applied 


Therefore ma QL F 
Or F OL ma 
Or F = kma....... (11) 


Where k is a constant of proportionality. The value of k depends on the units 
adopted for measuring the force. 
If we define F = 1, when m = 1 and a = 1 1.e., unit force 1s that much force 
which produces unit acceleration in a body of unit mass, then from equation (11) 
l=kx1lxlork=1 
Putting this value ofk in equation (11), we get 
F = ma 
This is the mathematical form of Newton's second law of motion. It state that 
Force acting on a body is the product of mass of the body and acceleration of 
the body. 
Relation between force and acceleration: 
From the Newton's second law, of motion, we have: 

F=mxa 
Or a=F/m 
From the above equation, it is clear that acceleration produced in a body is 
directly proportional to the force acting on it and inversely proportional to its 


mass. 
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Newton's Third Law of motion:-. 

It states that, "If a body exerts a force on some other body, then the second body 
exerts a force of same magnitude on it but in opposite direction". Thus, 1n other 
words ,it states that "To every action there is an equal and opposite reaction”. 
For example: 

1. When a ball is thrown on to a wall, it comes back with the same force and 
speed.. 

2. When we pull a spring, it pulls us back with the same force. 

3. When we hit a ball to the ground, it comes back at the same speed. 
Examples:- 

1. When you strike a rubberball against a hard floor, the ball exerts a force 
(called action) on the floor. The floor exerts an equal and opposite force (called 
reaction) on the ball. The rubber ball, being light, rebounds. 

2. When a gun is fired, the bullet goes out due to the force applied on it 
through the trigger (this is action). The gun recoils backward due to the reaction 
acting on it in the opposite direction. This gives a backward jerk to the shoulder 
of the gunman. 

The change in the momentum of the bullet is equal-and opposite to that of the 
gun. Initially, both the shot and the gun are at rest. So, the momentum produced 


in the gun is equal and opposite to that produced 1n the bullet. Thus, 


Mass of bullet x speed of the bullet = Mass of the gun x speed of the gun. 


Since, the mass of the gun is much greater than that of the bullet, hence the 
speed of the gun is very small as compared to that of the bullet. Therefore, the 
gun moves backwards only by small distances during recoil. 

Newton's first law of motion is a special case of Newton's second law: - 
Newton's first law of motion can be deduced form Newton's second law of 


motion. According to Newton's second law of motion, 
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F. = ma 
= m(v-u 
t 
Or F x t = mv - mu 


When no externalforce is applied, F = 0 


Therefore, 

mv-mu = 0 
Or mv = mu 
or V=u 


It means the body will continue to move with the same uniform velocity, u 
throughout the time , when no external force is applied on the body. Further, if u 
= 0, then v will also be zero. It means if the object 1s initially at rest, it will 
continue to be at rest, when no external force 1s applied on the body. 

This is Newton's first law of motion. 
Momentum: It may be defined as the product of mass and velocity of a body 
and is infact meant for the measure of the motion of a body. Thus, 

Momentum = Mass x Velocity 

Or P=mx v 

Momentum of a body has both magnitude and direction and is therefore a vector 
quantity. On S.I system, it is measured in Kgm/sec’ written as kgm/sec’. 
Relation between force and momentum: 

Consider a body of mass (m) having an acceleration of 

(a) m/sec” .Then, the force exerted by the body (F) can be given by the relation. 

Fema pS (1) 
Let the force applied (F) changes the velocity of a body from ‘u’ m/sec? to v 


m/sec’ in a time (t) sec. Then, the acceleration produced can be given as: 
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Now, substituting the values of "a" in equation (1), we get 


F=m xa 
(v - u) 
F= 
t 
mu - mV 
F= 
t 


where mu = Initial momentum of the body 


and mv = Final momentum of the body 


Final momentum -Initial momentum 
Thus Force = 
time 


Change in momentum 
Or Force = 
Time taken 


Or Force = rate of change in momentum 

Thus, from the above relation, it is clear that the force applied to a body 1s 
directly proportional to the rate of change in momentum produced in the body, 
when the change in momentum takes place in the direction of force applied. 
Thus the relation of force and momentum gives another statement of the 
Newton's second law of motion. 

Law of conservation of momentum: According to this law: 

When two or more bodies interact with one another, the vector sum of their 
linear momenta remains constant (1.e. conserved), and is not affected due to 
their mutual action and reaction. The only condition is that no external 
unbalanced forces should be acting on the system of bodies. We can prove this 


law by considering an ideal collision experiment between two bodies. . 
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After collision 
(c) 


Conversion of momentum in 
collision of two balls 

Suppose two objects (two balls A and B, say) of masses ma 

and mg are travelling in the same direction along a straight line at different 
velocities ہلا‎ and up, respectively. And there are not otherexternal unbalanced 
forces acting on them. Let u,>ug and the two balls collide with each other. 
During collision which lasts for a time ‘t the ball A exerts a force Fag on ball B 
and the ball B exerts force Fagon ball A. Suppose 

Va and vp are the velocities of the two balls A and B after collision respectively. 
We know the momenta of ball A before and after the collision are maua and 
MaVa, respectively. The rate of change of its momentum (or Faz action) during 


the collision will be 


(VA -Ua) 
Max 
t 
Similarly, the rate of change of momentum of ball B (=Fga or reaction) during 


the collision will be 


(VB -Up) 
Mp X 
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According to the third law of motion, the force Fag exerted by ball A on ball B 
(action) and the force Fp, exerted by the ball B on ball A(reaction) must be 


equal and opposite to each other. Therefore, 


Fpa=-Fap 
Va -UA VB - Up 
1711 Coi = حت م‎ 
t t 
This gives MaVa- MAUA MpVp- Mpup 


Or MaVat MpUg =M,aVa- MpVp 

Since (M,au,at+ Mpug) is the total momentum of the two balls A and B before the 
collision and (MaVa+ Mpvp) 1s their total momentum after the collision. From 
equation we observe that the total momentum of the two balls remains 
unchanged or conserved provided no other external force acts. 

As a result of this ideal collision experiment, we say that the sum of momenta of 
the objects before collision is equal to the sum of momenta after the collision 
provided there is no external unbalanced force acting on them. This is known as 
the law of conservation of momentum. 

Textual Questions 

O. If action is always equal to the reaction, explain how a horse can pull a 
cart? 

A. The horse pushes the ground with its foot in backward direction by pressing 
the ground in a slanting direction. As a result of this action, the ground pushes 
the horse in the forward direction. Hence the horse pulls a cart. 

O. Why doesn't a truck move ifa student pushes it? 

A. The truck does not move because the force of push applied is far less than the 
force of friction between the truck and the road. We also do not move because 


the force of reaction acting on us 1s less than force of friction between us and 
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the road. 

O. Why is it advised to tie any luggage kept on the roof of a bus with a rope? 

A. Any luggage kept on the roof of a bus should be tied with a rope. This is 
because when the bus moves suddenly, the luggage pieces may fall down due 
to inertia of rest. Similarly, when the moving bus stops suddenly, the luggage 
pieces may fall down due to inertia of motion. 

O. Why a fireman struggles to hold a hose-pipe? 

A. This is because the stream of water rushing through the hose-pipe in the 
forward direction with a large speed exerts a large force on the hose-pipe in the 
backward direction. The force exerted on the hose-pipe in the backward 
direction is known as the reaction force. This reaction force tends to move the 
hose-pipe in the backward direction Therefore, a fireman struggles to hold the 
hose-pipe strongly to keep it at rest. 

Q. Explain why some of the leaves may get detached from a tree if we 
vigorously shake its branch? 

A. When we shake vigorously a branch of a tree, some of the leaves may get 
detached on account of inertia of rest of the leaves. The branch comes in motion 
and the leaves try to be in the position of rest. Therefore, they get detached. 

O. Why does the fielder pull his arms back while trying to stop or catch a 
cricket ball? 

A. When a fielder stops a fast moving cricket ball suddenly, the speed of the 
ball decreases from a high value to zero in a very short time. Therefore, the- 
retardation (negative acceleration) of the ball will be very large. As a result, the 
fielder has to apply a large force to stop the ball. The ball in turn exerts a large 
force on the fielder's hand. So, the fielder’s hand may get hurt when he tries to 
stop / catch a fast moving cricket ball suddenly without moving his hands.If the 
fielder stops the ball by gradually pulling his arms/hands back along with the 
ball, then the same change in speed is brought about in a larger period of time. 


Therefore, the retardation of the ball will be small. As a result the fielder has to 
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apply lesser-force to stop the ball. So, the ball will exert lesser force on the 


hands of the fielder and the fielder will not get hurt. 
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QO2:- Answer the following questions briefly: 

i. What is bhabar? 
Ans. The bhabar is that part of the northern plains of the northern plains where the rivers, after 
descending from the mountains, deposit pebbles. 

il. Name the three major divisions of the Himalayas from North to South . 
Ans. The three major divisions of the Himalayas from North to South are:- 

1. The Greater Himalayas. 

2. The Middle Himalayas. 

3. The Shiwaliks. 

iii. Which Plateau lies between the Aravali and the Vindhyan Ranges? 
Ans. Malwa plateau lies between the Aravali and the Vindhyan Ranges. 

iv. Name the Island Group of India having coral origin. 
Ans. The . Lakshadweep group of Islands have coral origin. 
Q3:- Distinguish between: 

i. Bhangar and Khadar 


The old alluvium of the northern | The new alluvium of the northern plains is 


plains is called Bhangar called Khadar. 


It is the part of the plain which is | Here flood water spreads almost every year 
not affected by flood water every | and a layer of silt is deposited. 
year. 





ii. Western Ghats and Eastern Ghats 


Western Ghats Eastern Ghats 


1. Western Ghats le on the western | Eastern Ghats lie on the eastern margin of 
margin of the Deccan plateau. the Deccan plateau. 





11. Western Ghats lie parallel to the | Eastern Ghats lie parallel to the eastern coast 
Western coast along the Arabian Sea. along the Bay of Bengal. 


Q4:- Which are the major physiographic divisions of India? Contrast the relief of the 
Himalayan region with that of the peninsula plateau. 
Ans. India has been divided into the following major physiographic divisions: 

1. The Himalayan Mountain Chain 
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. The northern plains 
The peninsula plateau 
. The Coastal plains 

. The Islands 

. The Indian desert 


The Himalayan Region The Peninsula Plateau 


Having a comparatively recent | It is the oldest landmass of the Indian 
origin, it is made up of young fold | subcontinent, it was part of the Gondwana 
mountains. land. 


11. It is composed of sedimentary rocks | It is composed of Igneous and metamorphic 
rocks. 


11. It contains of the lofiest mountains | It consists of broad and shallow valleys and 
o point of view of geology | This region forms a stable zone. 
a, ہہس‎ i) 
:- Give an account of the Northern Plains of India. 
pa The Northern Plains have been formed by the deposition of sediments, brought down by 





various rivers. The length of the plains is about 2400km and the width varies between 240km — 

320km. This is the most fertile and densely populated part of India. These plains are suitable for 

the cultivation of variety of crops like wheat, sugarcane, rice, tea, cotton, jute, vegetables etc. 

Because of its extensive cultivation, the northern plains are known as “Food Bowl” or the 

“Grainery of India” 

Q6:- Write short note on the following: 

1. The Indian Desert 
2. The Central Highlands 
3. The island groups of India 

1. The Indian Desert:- Lying towards the west of the Aravali Hills, the Indian Desert is an 
undulating sandy plain covered with crescent-shaped and longitudinal sand dunes. This 
region is characterized by very little rainfall, an arid climate and low vegetation cover. 
Streams appear only during the rainy season. Luni is the only large river 1n this region. 

2. The Central Highlands:- The part of the Peninsular Plateau lying to the north of the 
Narmada river, covering a major area of the Malwa plateau, is known as the Central 
Highlands. They are bound by the Vindhya Range from the south and by the further 
westward extension merges with the Indian Desert while the east-ward extention 1s marked 
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by the Chotanagpur Plateau. The rivers draining this region flow from south west to 
northeast. The Central Highlands are wider in the west but narrower in the east. 

3. The Island Groups of India:- India has two groups of islands. The Lakshadweep Island 

lie in the Arabian Sea, to the southwest of the mainland. The Andaman and Nicobar Islands 
lie in the Bay of Bengal, to the south-east of the mainland. 
Lakshadweep is composed of small coral Islands, covering a small area of 32 square 
kilometers. Kavaratti Islands is its administrative headquarters. The Andaman and Nicobar 
islands are bigger in size and are more numerous and scattered. The entire group of Islands 
is divided into Andaman (in the north) and Nicobar (in the south).Both these Islands are 
rich in flora and fauna, and are of great strategic importance to the country. 
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Chapter 2 Socialism in Europe and Russian revolution 


Q1: What were the social, economic and political conditions in Russia before 
1905? 


Ans: The social, economic and political conditions in Russia before 1905 were 
quite backward. 


Social inequality was very prominent among the working class. Workers were 
divided on the basis of their occupation. Workers whose jobs needed skill and 
training considered themselves on a higher plane than the untrained worker. 
Workers had strong links to the villages they came from and this also caused a 
social divide among workers. 


Economically Russia was going through a very difficult period. The population had 
doubled and the economic conditions turned from bad to worse. The government 
introduced new programmes of industrialization which created employment. This 
Industrialization did not help the workers who were exploited and their living 
condition only worsened. 


Compared to other European nations, Russia was politically backward, during the 
thirteenth century. All political parties were illegal in Russia before 1914. The 
Russian peasants formed the Socialist Revolutionary Party in 1900, but as they 
were not a united group they were not considered to be part of a socialist 
movement. 


Q2 In what ways was the working population in Russia different from other 
countries in Europe, before 1917? 


Ans: The working population in European countries were a more united lot than 
the those in Russia . 
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Workers in England and Germany formed associations and fought for better living 
and working conditions. Funds were set up by these Associations to help workers 
in distress. The workers in European countries were united in their demand for 
reduction of working hours and the right to vote. Workers association also 
supported political parties and ultimately formed political parties themselves. The 
Labour Party in Britain and a Socialist Party in France are examples of political 
parties formed by socialists and trade unionists. 


In total contrast to the working population in Europe, the Russian workers were 
not united. Workers were divided on the basis of their occupation. Workers 
whose jobs needed skill and training considered themselves on a higher plane 
than the untrained workers. Workers had strong links to the villages they came 
from and this also caused a social divide among workers. Workers’ associations 
rose dramatically in Russia also, as in Europe. They demanded reduced working 
hours and higher wages. The workers were supressed . 


Q3: Why did the Tsarist autocracy collapse in 1917? 


Ans: During the winter of 1917, factory workers faced acute food shortage and 
extreme cold climate. Dissatisfaction was raging high among the workers. 


A factory lockout on the right bank of the river Neva, triggered a strike in the 
month of February, 1917. 50 other factories joined in the strike. In many factories 
women led the strike. The government tried many measures to contain the strike. 
Curfew was imposed, the cavalry and police were called out to suppress the 
workers. The dissatisfied worker could not be contained. On the 27 of February, 
the Police Head Quarters’ were ransacked. 


The turning point of this revolt was when the government regiments joined the 
striking workers. They formed the ‘ Soviet’ or ‘Council’. The Tsar was advised to 
abdicate. Thus the February Revolution brought down the monarchy in 1917. 


Q4: Make two lists: one with the main events and the effects of the February 
Revolution and the other with the main events and effects of the October 
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Revolution. Write a paragraph on who was involved in each, who were the 
leaders and what was the impact of each on Soviet history. 


February Revolution: 
> 22" February: Factory lockout on the right bank took place, 
-> 25" February: Duma was dissolved. 


> 27" February: Police Headquarters ransacked. Regiments support the workers. 
Formation of Soviet. 


-> 2™ March: The Tsar abdicated his power. The Soviet and Duma leaders formed 
a Provisional Government for Russia. 


The February Revolution had no political party at its forefront. It was led by the 
people themselves. Petrograd had brought down the monarchy, and thus, gained 
a significant place in Soviet history. Trade Unions grew in number. 


October Revolution : 
-> 16™ October: A Military Revolutionary Committee was appointed by Soviet. 


-> 24" October: The uprising against provisional government begins. Military 
Revolutionary Committee controls the city by night and ministers surrender. The 
Bolshevik gained power. 


The October Revolution was primarily led by Lenin and his subordinate, Trotskii 
and involved the masses who supported these leaders. It marked the beginning of 
Lenin’s rule over the Soviet, with the Bolsheviks under his guidanceand gained 
power. The Russian Communist Party came into existence. 


Q5: What were the main changes brought about by the Bolsheviks immediately 
after the October Revolution? 


Ans: Many changes were brought about by the Bolsheviks after the October 
Revolution. 


They were:- 


(i) Banks and Industries were nationalised. 
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(ii) | Land was declared social property. 

(iii) | Peasants seized land from the nobility. 

(iv) Large houses were partitioned according to family requirements. 

(v) Use of old titles by aristocrats was banned. 

(vi) New uniforms were introduced for the army and officials. The famous 
soviet hat (budeonovka) was introduced. 


Q6 :Write a few lines to show what you know about: 


(i) Kulaks 
(ii) The Duma 
(iii) Women workers between 1900 and 1930. 
(iv) The Liberals. 
(v) Stalins collectivization programme. 


(i) Kulaks: 


Well-to-do peasants were called ' kulaks’ during Stalin’s leadership. As food 
shortage continued Stalin decided to introduce the Collectivisation Programme. 
Under this programme, ‘kulaks’ were eliminated. That is , land from these well-to- 
do peasants was forcibly taken and large state- controlled farms were established. 
This was done to modernize farming and increase production 


ii) Duma : 


The Duma is an elected consultative Parliament, which was set up during the 1905 
Revolution. Though the Duma was accepted by the Tsar, they were constantly 
dismissed by the Tsar and new ones were set up. After the February Revolution 
when the Monarchy was over thrown , Duma leaders and Soviet leaders formed a 
Provisional Government in Russia. 
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lll: Women workers between 1900 and 1930: 


Women workers made up 31% of the factory labour in the 1900s. They were paid 
only half or three quarters of the men’s wages. During the February Revolution in 
1917 , many women worker led the strikes. The condition of the women workers 
continued to be grim until the 1930s. Slowly conditions improved and crèches 
were set up in factories for the children of women workers. 


(iv) The Liberals. 


After the French Revolution people wanted a transformation in the society. Many 
groups were formed with this intention. One such group was the ‘Liberals’. The 
Liberals wanted a nation with religious tolerance and individual rights. Though 
they wanted an elected parliamentary government, they wanted only men of 
property to have the right to vote. They were against women voting. 


(v) Stalin’s collectivization programme : 


Stalin believed that collectivization of agriculture would help in improving grains 
supplies in Russia. He began collectivization in 1929. All peasants were forced to 
cultivate in collective farms (kolhoz). The bulk of land and implements were 
transferred to the ownership of the collective farm. Many peasants protested 
such attempts and destroyed livestock to show their anger. Collectivization did 
not bring the desired results in the food supply. Situation turned even worse in 
subsequent years. 
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Chapter 3 

Topic: Climate 

Q2 (۷۷۰۲ are the factors affecting the climate of India? 
Ans. The following factors influence the climate of India: 


Latitude: Temperature generally decreases from equator towards the poles. The 
places close to the equator are hot than the areas far away from the equator. 


Altitude: As one goes from the surface of the earth to higher altitudes, the 
temperature decreases. That is why Shimla is colder than Delhi. Similarly, Ooty in 
the Nilgiris is pleasant throughout the year though it is relatively close to the 
equator. 


Relief features: The Mighty Himalayas acts as a climatic divide which protect the 
country from the Northern cold winds. Similarly the Western Ghats force the rain- 
bearing winds from the Arabian Sea to shed their moisture on the western slopes. 


Distance from the sea: Places situated near the sea experience equable climate such 
as Mumbai etc. Places situated in the interior experience continental climate e.g 
Delhi, Amritsar , etc 


i Why does India have monsoon type of climate? 


Ans. The monsoons are seasonal winds which completely change their direction of 
flow with the change of seasons. Due to the difference in pressure the winds flow 
from sea to land during the summer season and from land to sea during the winter 
season. So the difference in pressure in different seasons leads to the monsoon type 
climate in India. 


111. Which part ....................... ? Why? 


Ans. The north western part of India experiences the highest diurnal range of 
temperature because in the deserts day temperature may rise to 50 degree Celcius 
as the sand present there quickly becomes hot during day & cools down during 
night. 


iv. Which winds account for rainfall along the Malabar Coast? 


Ans: Malabar Coast receives bulk of rainfall by the South West Monsoon winds. 
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v. What are jet streaMms............... ccc cece eee ees ? why? 


Ans. Jet streams are fast flowing, narrow,meandering air currents in atmosphere 
near the tropopause and are westerly winds. Their speed varies from about 
110km/hr in summer to above 184km/hr in winter.Jet streams over the Indian 
Peninsula during the summer affect the monsoon. It effects the coastal regions of 
the country & is responsible for tropical cyclones during monsoon. 


vi.Define monsoon. What do you understand by ‘Break in monsoon’? 


Ans .The word Monsoon is derived from the Arabic word ‘Mausim’ means season, 
which is characterised by reversal of wind direction. In general India has monsoon 
type of climate. The sudden approach of the moisture laden winds associated with 
violent thunder and the lightning is known as the breaking of the monsoons. 


۷.۷۷ is the monsoon considered as a unifying bond? 


Ans. There is a great diversity in climatic conditions of India, because of 
differences in relief features. But the whole climatic phenomenon of the country is 
governed by the all powerful monsoons. India gets about 80% of its rainfall due to 
these monsoons. These monsoons are active only for three or four months in a year 
and for the rest of the year India remains almost thirsty. This thirst 1s felt equally in 
all parts of the country. So their arrival 1s most welcome throughout the country. 
Agricultural activities of Kharief season start simultaneously in most parts of the 
country. Our festivals and cultural life revolves around monsoons. Hence monsoon 
act as a unifying bond in the country. 


Q3.Why does rainfall decreases from east to west in the Northern India? 


Ans. Away from the source of moisture 1.e. sea, monsoon rainfall goes on 
decreasing. The Mighty Himalayas deflect the Bay of Bengal branch of monsoons 
westwards. These winds loose their moisture while moving from east to west in the 
northern India. That is why Kolkata receives 102cm, Patna 102cm, Allahabad 
76cm, and Delhi 56cm of rain. 
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Q4. Give reasons as to why 
a.Seasonal reversal of wind direction takes place over the Indian subcontinent? 


Ans. It should be noted that winds always blow from high pressure towards low 
pressure. During summer season winds blow from the sea towards land because 
atmospheric pressure becomes low on land due to high temperature. On the other 
hand, during winter season winds blow from land towards sea because low 
pressure is built on the sea and high pressure 1s built on the land. 


b. The bulk of rainfall in India is concentrated over a few months? 


Ans.India receives about 80% of its rainfall from June — September, because it 1s 
the period of advancing monsoons. 


c.The Tamil Nadu Coast receives winter rainfall? 


Ans.During winter season the retreating monsoons pickup moisture while crossing 
the Bay of Bengal. These retreating monsoons are on-shore winds in Tamil Nadu 
Coastal plain. When they strike against the Eastern Ghats, they shed their moisture 
in this region. 


d.The Delta of the Godawari, the Krishna and the Kaweri are frequently struck by 
cyclones? 


Ans.In early November the low pressure Conditions which prevail over north 
western India get transferred to the Bay of Bengal. This shift is associated with 
occurrence of cyclonic depressions. These tropical cyclones are often very 
destructive and strike the thickly populated Deltas of the Godawari, the Krishna 
and the Kaveri. For example super cyclone of Orissa 1999 (October 29- 31) with 
wind velocity of more than 300 km/ hour killed about 1,00000 people, washed out 
200 villages and claimed loss of property worth thousand billion rupees in the 
coastal areas. 


e) Parts of Rajasthan, Gujrat and the leeward side of the Western Ghats are drought 
prone? 


Ans .When a branch of Arabian Sea monsoon winds pass over parts of Rajasthan 
and Gujrat they become warmer and increase their capacity to hold moisture 
instead of shedding it. Besides the Aravali range do not act as a barier. Hence the 
south west monsoons cause no rainfall. That is why parts of Rajasthan, Gujrat and 
the leeward side of the Western Ghats are drought prone. 
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Q5.Describe the regional variations in the climatic conditions of India with the 
help of suitable examples. 


Ans. There are perceptible regional variations in climatic conditions within the 
country. Equable type of climate is found in coastal areas, while extreme type of 
climate 1s found in the interior parts of North India. During summer temperature 
reaches upto 50°C in parts of Rajasthan desert, where as it may be around 20°C at 
Pahalgam in Jammu and Kashmir. On winter night temperature at Drass in J&K 
may be low as -45°C. On the other hand Thiruvananthapuran records the 
temperature of +20°C during the same season. Precipitation in the Himalayas is 
mostly in the form of snowfall, but in the rest of the country precipitation is in the 
form of rainfall. The annual rainfall varies from 400cm in Meghalaya to less than 
10cm in Ladakh and western Rajasthan. Most parts of India receive rainfall in June 
to September. But some parts like Tamil Nadu Coast get most of its rains during 
autumn and early winter. 


Q6: Discuss the mechanism of monsoons. 


Ans. Phenomenon of monsoon refers to the seasonal reversal of winds. The 
offshore winds that blow from north east direction are reversed into onshore south 
western winds. This phenomenon is based upon differential heating of land and 
ocean bodies. During summer in the Indian sub continent the large land masses get 
heated up more repeatedly than the neighbouring seas, as a result the air above 
land expands & rises up. The moisture laden winds arrive on the western coast of 
indiafrom the south western side & cause heavy rainfall on the windward side of 
western ghats. Further rains occur in the northern plains & north east parts of india 
with the branching of monsoon. 


Q7. Give an account 1... ccc ccc cece cence e cence ees Season. 


Ans. The cold weather season begins from November in northern India and stays 
till February. December and January are the coldest months 1n the northern parts 
of india. 


Characteristics of cold season: 


1. Weather is marked by clear sky, low temperature, low humidity &variable 
winds. 
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2. Days are warm & nights are cold. The higher slopes of Himalayas experience 
snowfall. 


3. The inflow of cyclonic disturbances from west & the north west takes place. 


Q8 Give the characteristics and effects of monsoon rainfall in India. 


Ans. The monsoon season in India starts from mid June and continues up to mid 
September. The monsoon rainfall brings down the temperature considerably. India 
receives about 80% of its rainfall during the monsoon season but the spatial 
distribution of rainfall is highly uneven. Some regions like Meghalaya, Assam, the 
western Ghats, the western coastal plains receive heavy rains while some other 
regions like western Rajasthan, Rann of Kutchh, Leh ,etc receive scanty rainfall. 
As such the areas of high rainfall are liable to be affected by floods and the areas of 
low rainfall are drought prone. 


Name two rainiest stations in India? 


Mawshynram in Maghalaya and Agumbe inKarnatka and Amboli in Maharashtra 
are the rainiest stations in India. 
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Chapter 2 : Constitutional Design 

Ol : Here are some ------------ read in this chapter. 

a) Leaders ------------ after independence. 

Ans : Leaders of freedom movement were clear in their mind that the country should be 
democratic after independence. 

b) Members ------------ constitution. 

Ans : The members of the constitutional assembly of India held different views on all 
provisions of the constitution. 


c) A country ------------ democracy. 
Ans : A country that 1s democratic must have a constitution. 
d) Constitution ------------ a country. 


Ans : The constitution needs to be amended because it has to be 1n accordance with people’s 
aspirations and changes in society. 

Q2 : Which of these was the ------------ South Africa? 

Ans : Between the white majority and the black minority. 

O3 : Which of these is a provision ------------ not have. 

Ans : Name of the head of the state. 

O4 : Match the following ------------ constitution. 


Member of the C. Assembly 


O35 : Read again the -------------------- answer the following: 

a) Why did Nehru use ------------ first sentence? 

Ans : Because he thought that the task they had undertaken was incomplete and it wasn’t 
possible to fulfill the pledge’s cell at once but would be gradually fulfilled. 

b) What pledge ------------ constitution to take? 

Ans : The pledge that he wanted the makers of the Indian constitution to take was to dedicate 
their lives for the service of India, Indian’s and humanity at large. 





c) “The ambition of ------------ ” who was he referring to? 
Ans : He was referring to Mahatma Gandhi. 
Q6 : Here are some ------------ correctly. 
a) iv c) 1ر‎ 
b) iii d) 1 
Q7 : How did your school ------------ brief report. 


Ans : The occasion of 23 November is celebrated every year at our school with all its solemnity. 
It is marked by the conduct of special assembly by the students of the schools. The celebration 
is started with very apt words as the “thought of the day”. Then the students pledge to work for 
the goodwill of the country. Then the quiz is conducted in order to enhance the awareness of the 
students about the constitution. Then the speeches are conducted upon the topics like how 


سس سس eT‏ 
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constitution was formed? Who framed it etc? At last children recite national anthem and pray 
for the development of nation. 

OS : Here are different opinions ------------ factors? 

a) Democracy ------------ British rule. 

Ans : Though I would acknowledge many good things were learnt from British ruler’s and 
Democracy being one of them. I wouldn’t say that democracy was a gift given by them Indian’s 
had made sacrifices and struggled a lot attain freedom from British rule. 

b) Freedom ------------ but democratic. 

Ans : Yes, free India could not be anything but democratic because the people had already 
suffered a lot under the British rule. This made them realize that for people to have a say in 
ruling the country. It was necessary to make India a democratic country. 

c) We were lucky ------------ these leaders. 

Ans : It is indeed true that we are lucky to have leaders who had deep democratic values. It 1s 
because of these ideals that Indian’s freedom struggle can be considered as the only example of 
the bloodless freedom struggle in the contemporary history. Therefore absence of such ideals 
has made many countries democratic. 

Q9 : Read the following ------------ constitutional values ? 

Ans : The given paragraph doesn’t reflect the underlined value in our constitution. It refers to 
the patriarchal views and endorses the thought of inequality in genders. In this paragraph the 
women are shown as inferior, unequal, weak and fragile who should serve men. However the 
constitution has provided equal rights to women. They enjoy right to vte, can take up any job 
and are paid equal wages for the same work. 

Q10 : Read the ------------ not true. 

a) The authority ------------ other law. 

Ans : not true, an ordinary law is passed by parliament & can be charged on its own will. On the 
other hand the rules of constitution has greater authority & the parliament has to abide by them. 
b) Constitution ------------ be formed. 

Ans : True, the constitution has laid down the frame work for the govt. formation. It has put 1n 
place the structure, power and functions of the three organs of govt. 1.e., the enactive, legislative 
& judiciary. 

c) Rights of citizen ------------ constitution. 

Ans : True, the rights of citizen are laid down in the constitution as fundamental rights which 
are enforceable by law. 

d) A constitution is about ------------ not values. 

Ans : Not true, the constitution is the supreme law of country. It lays down the compositions, 
powers, functions of various institutions of govt. 
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Topic4 : Drainage 

02:1. What is meant by a water divide? Give an example. 

Ans. Water divide is an elevated land such as a mountain or upland which separates two 
adjoining drainage basins. For example, the upland at Ambala (Haryana) is the water divide 
because it separates the Indus drainage system from the Ganga drainage system. The Indus 
drains into the Arabian Sea and the Ganga into the Bay of Bengal. Similarly the Western Ghats 
are the main water divide in Peninsular India. 

11. Which is the largest drainage basin in India? 

Ans. The Ganga-Brahmaputra is the largest drainage basin in India. 

111. Where do the rivers Indus and Ganga have their origin? 

Ans.The river Ganga originates as Bhagerathi from Gangotri glacier while as the river Indus 
originates from the Glacier of Kailash range near the Mansarowar Lake in Tibet. 

iv. Name two headstreams .............. form the Ganga? 

Ans.The two headstreams of Ganga are the Bhagirati and Alakanda. 

They meet at devaprayag in Uttara-Khand to form Ganga. 

v. Why does ..................... despite a longer course? 
Ans.In Tibet the river Indus known as Tasang-po carries a smaller volume of water and less silt 
as it is a cold and dry area. In India the river carries a large volume of water and considerable 
amount of silt because it passes through a region of high rainfall. . 

vi. Which two Peninsular rivers flow through troughs? 

Ans.The Narmada and the Tapi rivers flow through troughs. 

vii. State some economic benefits of rivers and lakes./ Why are rivers important for country’s 
economy? 
Ans. Importance of Rivers: India is known as the country of rivers because there are more than 
1000 rivers in India. Rivers are considered the life lines of Human Civilization. The valleys of 
rivers are plain surfaced, very fertile and ideal for agricultural activities. All the early 
civilizations of the world like the Indus Valley Civilization, the Chinese Civilization, the 
Mesopotamian Civilization etc. developed and flourised near the river valleys. Rivers provide 
water for irrigation, domestic purposes, inland navigation and many industries. River water 1s 
harnessed for the generation of hydro electricity. River water is also used for fish culture. 

b. Importance of Lakes: The importance of Lakes can be understood from the following 
points: - 

1) Fresh water lakes are used for drinking purposes. 

11) Lakes provide habitat to aquatic plants and animals which in turn provide food for many 
terrestrial animals. 

111) Lakes are used for fishing, water transport, recreation and tourism. 
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iv) Lakes are used for developing hydal power. 


Q3:- Below are given .................... human beings. 
a. Wular (Natural) h. Chilika(Natural) 
b. Dal (Natural) 1. Sambhar(Natural) 
c. Nanital(Natural) j. RanaPratabSagar(Natural) 
d. Bhimtal(Natural) k. NizamSagar (Human beings) 
e. Gobidsagar (Human beings) 1. Puliat(Natural) 
f. Loktak(Natural) m. NagarjunaSagar (Human beings) 
g. Barapani(Natural) n. Hirakund (Human beings) 


Q4:- Discuss the significant difference between the Himalayan and the Peninsular Rivers. 
Ans. a. Himalayan Rivers:The rivers which originate from the Himalayan Mountains are called 
the Himalayan rivers. They are also known as perennial rivers because they flow permanently 
throughout the year. These rivers receive water from glaciers and seasonal rainfall e.g. The 
Ganga, The Brahmaputra, The Indus, etc. 

b. Peninsular Rivers: The rivers which originate from the Peninsular part of India are known as 
Peninsular rivers. They receive water during the rainy season. During dry season, these rivers 
have reduced flow of water in their channels. These rivers have shorter and shallow courses as 
compared to the Himalayan Rivers. They are also known as non-perennial or seasonal or 
rainfed rivers e.g. The Mahanadi, The Godavari, The Krishna, etc. 


QO5:- Compare the east flowing and west flowing rivers of Peninsular plateau. 


[West flowing rivers [Basrfowing rivers 

1 These rivers flow westward very swiftly and|These rivers flow eastward and fall 
merge into the Arabian sea. into the Bay of Bengal. 

2 |Except the Narmada and the Tapi, these These rivers have long course and 
rivers have small course large basins. 


3 (These rivers form estuaries. These rivers form deltas at their 
mouths. 


4 |The west flowing rivers are Narmada, Tap1, The east flowing rivers are the 
Mahi, Puner. Mahanadi, the Godavari, The 
Krishna, The Cauvery etc. 
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O6:- Why are rivers important for the country economy? 
Ans. Rivers are important for country’s economy because water from the river’s is a basic 


natural resources essential for various human activities like:- 


1. 


ہو کو کل 0 لے 


Rivers provide water for irrigation. They provide fertility to soil. 

Rivers are useful for navigation. 

Rivers help in generation of hydroelectricity. 

Rivers help in developing tourism. 

Rivers provide water for domestic uses and provide livelihood to fisherman 
Rivers help to moderate the climate and environment of the nearby areas. 
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Chapter no. 3 Electoral politics 


1. Which of the following statements about the reasons for conducting elections are 
false? 


(a) Elections enable people to judge the performance of the government. 

(b) People select the representative of their choice 1n an election. 

(c) Elections enable people to evaluate the performance of the judiciary. 

(d) People can indicate which policies they prefer. 

Answer @c) Elections enable people to evaluate the performance of the judiciary. 
2. Which of these is not a good reason to say that Indian elections aredemocratic? 
(a) India has the largest number of voters 1n the world. 

(b) India’s Election Commission 1s very powerful. 

(c) In India, everyone above the age of 18 has a right to vote. 

(d) In India the losing parties accept the electoral verdict. 

Ans :a) India has the largest number of voters 1n the world. 

3. Match the following: 

Answer: 


(a) It is necessary to keep the voters’ list up to date because (iv) some people may 
have moved away from the area where they voted last 


(b) Some constituencies are reserved for SCs and STs so that (1) there is a fair 
representation of all sections of our society 


(c) Everyone has one and only one vote so that (11) everyone has equal opportunity 
to elect their representatives 


(d) Party in power is not allowed to use government vehicles because (111) all 
candidates must have a fair chance of competing in elections 
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4. List all the different election related activities mentioned in the chapter and 
arrange them in a time sequence, beginning with the first activity and ending with 
the last. Some of these activities are given below: releasing election manifestos; 
counting of votes; making of voters’ list; election campaign; declaration of election 
results; casting of votes; ordering of re-poll; announcing election schedule; filing 
nomination. 


Answer :Making of voters’ list — Announcing election schedule — Releasing 
election manifesto — Election campaign — Filing nomination — Casting of votes 
— Ordering of re-poll — Counting of votes — Declaration of election results. 


5. Surekha is an officer in-charge of ensuring free and fair elections in an assembly 
constituency in a state. Describe what should she focus on for each of the 
following stages of election: 


(a) Election campaign 
(b) Polling day 
(c) Counting day 


Answer: (a) She will have to focus on various duties such as ensure that candidates 
cannot bribe or threaten voters, expenditure limit is not crossed by a candidate, 
candidates do not appeal to vote in the name of religion or caste, they do not use 
worship place for campaign or use any government resources. 


(b) She will have to crosscheck the voters’ list and check ID proof of the voters. 
Ensure booth capturing does not take place. Ensure that Free and fair election 
should be conducted. 


(c) She have to look how counting 1s carried out. Ensure that representatives of all 
parties are present at counting area in order to avoid malpractices. 


6. The table below gives the proportion of different communities among the 
candidates who won elections to the US Congress. Compare these to the proportion 
of these communities 1n the population of the US.Based on this, would you suggest 
a system of reservations in the US Congress? If yes, why and for which 
communities? If no, why not? 


( For table plz refer to the text book page no. 53) 
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Answer : Blacks and Hispanics should be given reservation in the US Congress as 
per their percentage in the US population. 


7. Can we draw the following conclusions from the information given in this 
chapter? Give two facts to support your position for each of these. 


(a) Election Commission of India does not have enough powers to conduct free and 
fair elections 1n the country. 


(b) There is a high level of popular participation in the elections in our country. 
(c) Itis very easy for the party in power to win an election. 
(d) Many reforms are needed to make our elections completely free and fair. 


Answer a) The Election Commission of India is powerful enough to conduct free 
and fair elections: 


— It implements the code of conduct and punishes any candidate or party that 
violates it. 


— In Elections, Government officials work under the EC and not the government. 
(b) There is a high level of popular participation 1n the elections: 
— Voter turnout has increased over the past years. 


— Election-related activities in the last few years have seen a larger participation 
by the people. 


(c) It is not very easy for the party in power to win an election: 

— The ruling parties routinely lose elections. 

— Candidates who are known to spend a lot of money often lose elections. 

(d) Certain Reforms are necessary to make our elections completely free and fair: 
— To ensure that indepents and small parties not suffer 1n elections. 

— To ensure candidates with criminal records do not participate in elections. 


8. Chinappa was convicted for torturing his wife for dowry. Satbir was held guilty 
of practicing untouchability. The court did not allow either of them to contest 
elections. Does this decision go against the principles of democratic elections? 
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Answer :This decision does not go against the principles of democratic elections. 
Any person who is convicted for a crime has no right to contest the election. 


9. Here are some reports of electoral malpractices from different parts of the world. 
Is there anything that these countries can learn from India to improve their 
elections? What would you suggest in each case? 


(a) During an election in Nigeria, the officer in charge of counting votes 
deliberately increased the votes of one candidate and declared him elected. The 
court later found out that more than five lakh exercised votes cast for one candidate 
were counted in favour of another. 


(b) Just before elections in Fiji, a pamphlet was distributed warning voters that a 
vote for former Prime Minister, MahendraChaudhry will lead to bloodshed. This 
was a threat to voters of Indian origin. 


(c) In the US, each state has its own method of voting, its own procedure of 
counting and its own authority for conducting elections. Authorities in the state of 
Florida took many controversial decisions that favoured Mr. Bush in the 
presidential elections in 2000. But no one could change those decisions. 


Answer: (a) In this case, representatives of each candidate should be present to 
make sure that the votes are counted in a fair way. 


(b) The election commission should set up an enquiry into the case and debar the 
candidate or party involved in distributing such pamphlets. 


(c) There should be a single election commission which should be free from 
political influence and should be responsible for conducting elections throughout 
the country 


10. Here are some reports of malpractices in Indian elections. Identify what the 
problem in each case 1s. What should be done to correct the situation? 


(a) Following the announcement of elections, the minister promised to provide 
financial aid to reopen the closed sugar mill. 


(b) Opposition parties alleged that their statements and campaign was not given 
due attention in Doordarshan and All India Radio. 
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(c) An inquiry by the Election Commission showed that electoral rolls of a state 
contain name of 20 lakh fake voters. 


(d) The hoodlums of a political party were moving with guns, physically 
preventing supporters of other political parties to meet the voters and attacking 
meetings of other parties. 


Answer : (a) After announcement of election, it is not legal to announce policy 
decisions according to Code of Conduct. The minister should be immediately taken 
to task by the Election Commission. 


(b) The election commission must ensure that all political party are given equal 
opportunity to appear on Doordarshan and All India Radio. EC can take action 
against misuse of this media. 


(c) The presence of the fake voters means that the elections were rigged by the 
authorities who prepared the electoral rolls. The election commission should 
supervise preparation of fresh electoral rolls. 


(d) By using hoodlums, the political party is terrorising its rivals. The election 
commission should order the arrest of the hoodlums and bar the party from the 
elections. 


11. Ramesh was not in class when this chapter was being taught. He came the next 
day and repeated what he had heard from his father. Can you tell Ramesh what is 
wrong with these statements? 


(a) Women always vote the way men tell them to. So what is the point of giving 
them the right to vote? 


(b) Party politics creates tension in society. Elections should be decided by 
consensus not by competition. 


(c) Only graduates should be allowed to stand as candidates for elections. 


Answer: (a) The statement is wrong because the policy of secret ballot ensures that 
an individual can vote for whoever he/she wants. Women are fully capable of 
taking decisions on their own and selecting the candidate they like. 
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(b) Competition works as both deterrent and motivator for the political candidates. 
A fear of losing the election and a motivation for winning the elections works in 
favour of people. 


(c) Educational qualification is not required to understand the people’s needs, and 
to represent their interests. Therefore, it 1s not necessary for politicians to be 
graduates. 
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Chapter 3 Nazism and the Rise of the Hitler 


Q1. Describe the problems faced by the Weimar Republic. 


Ans: The defeat of Imperial Germany at the hands of the Allied powers in World 


War I led to the abdication of the emperor Wilhelm II. This gave an opportunity 


for to parliamentary parties to recast the German polity. 


Thus a National Assembly met at the town of Weimar to form a republic with a 


democratic constitution and a federal structure. But this newborn republic was not 


well received by its own people for the following reasons: 


(1) 


(ID) 


(III) 


(IV) 


The Allied imposed a harsh and humiliating treaty at Versailles, which 
squarely placed the blame of starting World War I on German soldiers. It 
was the Weimar Republic that signed the treaty much to the displeasure 
of the German populace. 

Germany lost all of its overseas colonies and a tenth of its population, 
along with 75% of its iron and 26 % of its coal to France, Poland, 
Denmark and Lithuania. 

The War Guilt Clause held Germany responsible for the war and the 
subsequent damage it caused in the Allied nations. They were forced to 
pay a compensation of £6 billion in total. Due to the loss of most of its 
revenue-generating colonies, Germany was unable to repay the amount. 
Due to the failure to pay compensation, The Allied Armies occupied the 
resource-rich Rhineland for a time. The Weimar Republic reacted to this 
by printing paper currency in large numbers to pay off the huge debt. 
This led to hyperinflation and the eventual collapse of the economy. 


Q2. Discuss why Nazism became popular in Germany by 1930. 


Ans: The end of World War I had changed the political landscape of Germany. 
Right from the beginning, the infant Weimar Republic was beset by problems. 


(1) 


(ID) 


The harsh Versailles Treaty was a serious blow to the national prestige of 
the Germans and to the economy 

The economic situation was worsened by the Great Depression of 1929, 
which had severely affected the already fragile German economy. The 
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(III) 


(IV) 


(V) 


(VI) 


(VID 


inability of the Weimar Republic to remedy the situation only further 
inflamed public sentiments. 

The political scenario was not any better as the various political factions, 
such as the communists and socialists fought with each other that stalled 
any policy that would uplift the plight of the German people. 

It was in this background that Hitler would organise the fledgling 
National Socialist German Worker’s party, otherwise known as the Nazi 
party into a mass movement. 

By implementing Nazi ideals, Hitler promised to undo the injustice of the 
Versailles treaty and restore the dignity of the German people, promising 
economic security and to build a strong German nation free from all 
foreign influences and ‘conspiracies’. 

He found strong support among the German middle class, who were 
threatened with destitution due to economic collapse that had shut down 
banks, businesses and factories. 

Nazi propaganda, along with Hitler's powerful oratory skills, 
successfully portrayed Hitler as a saviour and Nazism as the means to 
deliver the German people from the distress of living in a time of acute 
economic and political crisis. 


Q3: What are the peculiar features of Nazi thinking? 


Ans:The Nazi thinking was synonymous with Hitler’s worldview. The features of 


such thinking are as follows: 


(1) 


(ID) 


(III) 


There was no equality among human race, only a racial hierarchy — with 
the blonde, blue-eyed, Nordic German Aryans being at the top and the 
Jews being placed at the bottom level. All the other coloured people were 
placed somewhere in between, depending on their external features. 

The other aspect of Nazi ideology was the concept of Lebensraum or 
living space. It was believed that new territories had to be acquired at the 
expense of the local population in order to enhance material resources 
and the power of the German nation. 

They believed in the survival of the fittest, which was a twisted version 
of Charles Darwin theory about natural selection. In their version, they 
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believed that the strongest race would survive, while the weak would 
perish. 

(IV) Nazi thinking put much emphasis on ‘racial purity’. This meant that 
anyone born with physical and mental disabilities was considered 
‘undesirable’ and impure. Allowing their existence would only pollute 
the German race and hence they had no right to exist. Along with Jews, 
Gypsies, Slavic and blacks were all considered subhuman and executed 
in large numbers under the shadow of World War ۰ 

(V) Nazis believed in war and aggression. Any notion of peace or related 
ideologies were considered weak by their standards. They believed that 
world domination through war justified in proving the superiority of the 
German race. 


Q4:Explain why Nazi propaganda was effective in creating a hatred for Jews 


Ans: The Nazis were quite effective in using propaganda to great effect. They 
made propaganda films to fan hatred for Jews with the most infamous being The 
Eternal Jew . Orthodox Jews were stereotyped and marked. They were shown with 
flowing beards, wearing kaftans and were referred to as rats and vermins who fed 
off from good Germans. 


Jews were also blamed for Germany’s defeat in World War I, despite the fact that a 
large number of them served with distinction in the conflict. The propaganda by 
the Nazis effectively worked on the minds of the people, making use of the 
centuries of anti-Semitic feelings and tapping their emotions. This turned their 
hatred and anger at those who were blamed for all of Germany’s past and present 
ills and the Nazis would be the remedy for these ‘ills’ 


Q5: Explain what role of women in Nazi society. Return to Chapter 1 on the 
French Revolution. Write a paragraph comparing and contrasting the role of 
women in the two periods. 


Ans: Women in Nazi society were relegated to housewives who were charged with 
upholding the honour of the German race by limiting contacts with ‘undesirables’ 
and raising as many as pure-blooded children as possible. Those who conformed to 
this role were given favoured treatment in hospitals, concessions in shops, theatre 
tickets and railway fares. Despite Hitler’s statement on ‘women being the most 
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important citizen’, it did not apply to every woman, especially those who deviated 
from Nazi ideology. Women who kept contacts with ‘undesirable’ risked public 
humiliation, loss of civic honour, loss of family, jail sentence and even death. 


This was in total contrast to the role of women 1n the French Revolution, where 
women led movements and fought for the right to education and the right to equal 
wages as men. They could not be forced to marry against their will. They could 
also train for jobs, become artists or run small businesses. Schooling was made 
compulsory for them and they could even hold property. 


Q6. In what ways did the Nazi state seek to establish total control over its people? 


President of the Weimar Republic Paul Von Hindenburg made Hitler the 
chancellor of Germany. Shortly after, a mysterious fire broke out in the Reichstag, 
the parliament building of Germany. Blaming the act of arson on communists and 
other enemy of the state, Hitler passed the First Fire decree in 1933 which 
suspended the civic rights like freedom of speech, press and freedom of assembly. 
Thus, Hitler effectively started controlling the German population. Other measures 
he undertook to systematically dismantle democracy in Germany were: 


1) The Enabling Act’ was passed, which gave all powers to Hitler to sideline 
the parliament and rule by decree. 

2) All political parties, with the exception of the Nazi Party, were banned. The 
members of these banned parties were either imprisoned, exiled or 
assassinated. 

3) The communists were eradicated, with the remaining members being sent to 
concentration camps 

4) Special security forces such as the SA, SS, SD and Gestapo were created to 
control and order society in ways that the Nazis wanted. These organisations 
were given extra-judicial powers. 

5) In schools, children were taught to be loyal and submissive. They were also 
taught to hate Jews and worship Hitler. Thus, cultivating a personality cult in 
the process. 

6) Nazi youth organizations, the like ‘Jungvolk’ and ‘Hitler Youth’ were 
created, where the youth were taught to hate democracy, communism, Jews 
and other ‘undesirables’. 
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Economics 


Chapter | Money and Banking 
Very short/short type questions: 
Q: What is Double coincidence of wants? Explain with an example of your own. 


Answer: ‘Double coincidence of wants’ is when whatever a person desires to sell is 
exactly what the other wishes to buy. In a barter system where goods are directly 
exchanged without the use of money, double coincidence of wants is an essential 
feature for example, a trader wishes to sell 10 sacks full of rice and expects to get it 
in exchange for five sacks of cereal. To find a suitable buyer to sell the sacks of 
rice in exchange for cereals would be very tough. However, the money will solve 
this problem and the trader can sell the sacks of rice to someone who needs it and 
in return buy cereals from the money he gets from the buyer of rice. 


Q: Can you think of some examples of good services being exchanged or wages 
being paid through barter ? 


Answer: Yes, in rural areas generally crops and food-grains are directly exchanged 
without the use of money. Similarly, agricultural labourers are normally paid not in 
cash but in kind, e.g. 5kg wheat or rice per day. 


Q: Why money 1s called a medium of exchange? 


Answer: Since money acts as an intermediate in the exchange process, it is called a 
medium of exchange. 


Q: Who is authorised to issue a currency in India? 


Answers :The Reserve Bank of India is authorised to issue currency notes on 
behalf of the government. 


Q. Why can no one refuse a payment made in rupees? 


Answer: One cannot refuse a payment made in rupees because, by law, the central 
Bank issues currency notes on behalf of the central government. The law legalizes 
the use of rupee as a medium of payment which cannot be refused in settling 
transactions. 


Q. Why are the deposits in the bank accounts called deposits? 
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Answer: People deposit their savings in bank accounts. They can withdraw their 
money whenever required. Because the deposits in the bank account can be 
withdrawn on demand, these deposits are called deposits. Deposits also act as 
direct money in case of cheque payments. 


Q. How do banks mediate between those who have surplus money and those who 
need money? 


Answer: Banks mediate between those who have surplus funds (the depositors) and 
those who are in need of funds (the borrowers) by lending money to people who 
are in need. People can open accounts in banks and banks make use of that money 
to fulfil the loan requirements of the people. A higher interest rate 1s charged for 
the borrower and that profit is given to the depositor as interest for offering deposit 


Q: Define a cheque. 


Answer: A cheque is a paper instructing the bank to pay a specific amount from 
the person’s account to the person in whose name the cheque has been made. 


Q: Define a loan. 


Answer: Loan is a debt provided by one entity to another entity at an interest rate, 
and evidence by a note which specifies, among other things, the Principal amount, 
interest rate, and date of repayment. A loan entails the reallocation of the subject 
assert (s) for a period of time, between the lender and the borrower. 


Q. Why do lenders ask for a collateral while lending? 


Answer:Lenders ask for collateral while lending because if payment of interest and 
repayment of the principal amount are not make on time, as the last resort the 
lenders can sell the collateral assets and recover their money. 


Long Answer type questions: 
Q: What are various forms of modern money’ 


Answer: In the modern monetary system, there are three forms of money in actual 
use: 


e Metallic money 
e Proper money 
e Credit money. 
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The first two kinds of money are in the form of currency, money and the last 
one is credit or bank money. 


Metallic Money:-Metallic money refers to coins made out of various metals like 
gold, silver, bronze, nickel, etc. Since all types of coins are issued by the state 
authorities either the treasury or the Central Bank of the country they are regarded 
as legal tender. 


Paper Money:- Paper money consists of currency notes issued by the state. 
Treasury or the Central Bank of the country. In India, one rupee notes are issued by 
the Ministry of Finance of the government of India, while all other currency notes 
of higher denominations are issued by the Reserve Bank of India. 


Credit Money:- In modern economic societies, with the development of banking 
activity, along with paper money, another form of convertible money has 
developed in the form of credit money or bank. 


Q: What is the procedure of opening a Savings Bank account? 
Answer: Following are the steps to open a savings Bank account:- 


e Choose a bank in which you want to open an account:- This steps involves 
choosing or selecting a bank with which a person wants to open an account. 

e Fill up the prescribed application form:- Every bank has a prescribed 
application form to be filled up for opening an account. The application 
involves information regarding name, residence and space for fixing a 
photograph. 

e Submit the filled up application form:- The filled up application form is to 
be submitted to the bank officer. After scrutiny of the same, the bank may 
issue an account number. 

e Receive necessary documents from the bank:-After completion and 
successful submission of the form the Bank issues an account number. Bank 
also provides a small book known as passbook which contains particulars of 
the account holder. 


Q: How can you withdraw money from a savings Bank account? 
Answer: The cash can be withdrawn by two producers:- 


- By visiting the branch. 
- By using ATM (Automated Teller Machine). 
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1: By visiting the branch: 


By filling withdrawal form:- The person has to present himself personally and fill 
up the withdrawal form. 


By Cheque:- The cheques can be signed and issued by the account holder on the 
concerned bank. The bank will issue cash against such cheque. 


2. By using ATM:- It is a machine controlled procedure. A person, on opening an 
account, 1s provided with a card which can be used to withdraw cash by inserting 
in ATM. 


Q: What are various forms of plastic money”? 


Answer: Plastic money can come in many different forms, such as cash cards, 
prepaid cash cards and store cards. 


A Debit card also known as a bank card is a plastic card that provides the card 
holder electronic access to his or her bank account. The card, where accepted, can 
be used instead of cash when making purchases. Mostly the debit card is used for 
ATM transactions. 


A Credit card allows the cardholders to pay for goods and services based on the 
holder’s promise to pay for them. The issuer of the card creates a revolving 
account and grants. 


Q: Explain the various credit and loan activities of Banks with an example’? 


Answer: The people deposit their surplus funds with the banks and Banks besides 
providing security, pay interest to the depositors. The Bank keeps only a small 
portion of their deposits as cash with themselves. The balance of deposits is then 
lent out to those who are in need of money. To make things simple, let us think that 
there is only one bank in the economy. Let the banking authority has decided that 
the cash reserve ratio 1s 20%. So, the banks must keep 20% of its current deposit in 
the form of cash to make cash payments to persons who come to withdraw money. 
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ECONOMICS 
Chapter 2 


Understanding Indian Economy 
Very short/ Short type questions: 


Q: What are the various activities undertaken in the primary sector, secondary 
sector and tertiary sector? 


Answer: Primary sector comprises activities related to the extraction and 
production of natural resources. Agriculture, forestry, animal husbandry, fishing, 
poultry farming, mining and quarrying are the activities undertaken in this sector. 


Secondary sector comprises activities related to the processing of natural resources. 
Manufacturing is included in this sector. 


Tertiary sector comprises activities that provide support to the primary and 
secondary sectors through various services. Trade, transport, communication, 
banking, education, health, tourism, insurance, etc. are examples of tertiary 
activities. 


Q: What do you understand by ‘People as a resource’. 


Answer: “People as Resource” is a way of referring to a country’s working people 
in terms of their existing productive skills and abilities. Human resource is an asset 
for the economy rather than a liability. Population becomes human capital when 
there is investment made in the form of education, training and medical care. 


Q: Explain the term poverty Line. 


Answer: Poverty line is the level of income to meet the minimum living 
conditions. Poverty line is the amount of money needed for a person to meet his 
basic needs. 


Q: What is Buffer Stock. 


Answer: Buffer stock refers to an amount of physical stock which the Government 
keeps on hand to protect against unexpected supply and demand variations. 
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Q: What is meant by ‘Food for work’ programme? 


Answer:Food for Work’ programme was started in 1970s to raise the standard of 
living of poor. This is poverty alleviation programme aimed to raise income and 
employment for the poor through the creation of incremental assets and by means 
of work generation. This programme wanted to ensure goods instead of money. 


Long answer type Questions: 


Q: What is Gross Domestic product? How is it calculated? Describe the 
contribution of three sectors to the GDP of the Indian Economy. 


Answer: Gross Domestic Product (GDP) 1s the market value of the final goods and 
services produced during a year within the domestic territory of a country. 


Here only final goods and services are counted to avoid the problem of double 
counting. 


For e.g. a farmer sold wheat to flour mill for Rs. 10 per kg. The mill grinds the 
wheat and sold the flour to a biscuit company for Rs. 12 per kg. The biscuit 
company uses the flour, sugar and butter to make 5 biscuit packets. He sold the 
biscuit to the consumer at Rs. 15 per biscuit packet. 


Here biscuits are the final goods that are purchased by the consumer. Wheat and 
wheat flour are the intermediate goods used in the production of final good. 


The value of Rs. 75 already includes the value of flour Rs. 12. 
Hence only the value of final goods and services. 
Therefore, GDP = Value of output — Intermediate Consumption 


Contribution:Indian GDP composition in 2017 are as follows : Agriculture ( 
primary sector)(15.4%), Industry (industrial sector) (23%) and Services (Tertiary 
sector) (61.5%). 


Q: What are the various forms of unemployment. 
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Answer: Unemployment may be defined as 


66 


a situation in which the person is 


capable of working both physically and mentally at the existing wage rate, but does 
not get a job.” 


Types of Unemployment : 


l. 


Open Unemployment:Open unemployment is a situation where in a large 
section of the labour force does not get a job that may yield them regular 
income. 


. Disguised Unemployment:It 1s a situation in which more people are doing 


work than actually required. Even if some are withdrawn, production does 
not suffer. 


. Seasonal unemployment: It is unemployment that occurs during certain 


seasons of the year. In some industries and occupations like agriculture, 
holiday resorts, ice factories etc., production activities take place only in 
some seasons. So they offer employment for only a certain period of time in 
a year. People engaged in such type of activities may remain unemployed 
during the off-season. 


. Cyclical Unemployment:It is caused by trade cycles at regular intervals. 


Generally capitalist economies are subject to trade cycles. The down swing 
in business activities results in unemployment. Cyclical unemployment is 
normally a shot-run phenomenon. 


. Educated Unemployment:Among the educated people, apart from open 


unemployment, many are underemployed because their qualification does 
not match the job. Faulty education system, mass output, preference for 
white collar jobs, lack of employable skills and dwindling formal salaried 
jobs are mainly responsible for unemployment among educated youths in 
India. 


Q: Define poverty. Explain four important anti poverty measures undertaken 
by the government of India. 


Answer:Poverty is a state or condition in which a person or community lacks 
the financial resources and essentials for a minimum standard of living. 


Schemes:- 


1.National Food for Work Programme or NFWP 
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This scheme is open for the rural people who are willing to do manual unskilled 
work. They are given food grains in lieu of wages. This scheme has been 
implemented in 150 most backward states. 


2.Swarnajayanti Gram SwarozgarYojana or ٦۷ 


It grants bank credit and government subsidy to poor families who are organized 
into self help groups. This gives them a chance to rise above the poverty line. 


3. PradhanMantriGramodayaYojana or PMGY 


The states are given assistance for basic services like primary health, rural shelter, 
primary education, rural electrification and rural drinking water. 


4.Antyodaya Anna Yojana or AAY 


According to this scheme subsidized food is provided to millions of the poorest 
families. 


Q: Define food security. Describe the three dimensions of food security. 


Answer:Food Security, means that all people, at all times, have physical, social, 
and economic access to sufficient, safe, and nutritious food that meets their food 
preferences and dietary needs for an active and healthy life. 


Three dimensions of food security: 


Availability of food: This means the food production within the country, food 
imports and previous years’ stock stored in government granaries. 


Accessibility of food: This means food should be within reach of every person. 


Affordability: This means that every individual has enough money to buy 
sufficient, safe and nutritious food to meet one’s dietary needs. 
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sul 


جاعت: وې Jo‏ 


انا نگال ا اقام ایی 


tel p fe برت پاک‎ 

سیر Or UL‏ ماوت ما ph) Abdel‏ ما راس peek Geis tL‏ 
واتعات کے پارے میں استعا لکیاجاجا SEs‏ زندکی اورحاللات کے بار Arte‏ کا اتا 
litle A holy te. ele‏ کے ےم وک 6 م دیق Sri‏ کے 
Ey‏ کا اطلاقی موتا ے۔ 

ضور Banes d sie lye SRN‏ نے جوف مایا ESS‏ 
دکھا با ای لے اسلا موی مہ bse thy‏ مسلمان Livers SRP‏ یس خی وراحت 
کیم ے ہیں اود باع لواب وھا ت گی ہے۔ 

te‏ ناسلا مکی ابتدائی دورےآ رکآ A SER‏ رت بر بے شا رکا شی یی ہیں اروش مولا 
Mesh le et Lol Sobl plese keyritesetoleea dal‏ ضرت Ante‏ 
بل 
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کن الات کجات 
SRT Or.‏ ابتدائی زندگ یکا یں منظ LL‏ کے قائل ہے ۔اس ٹیل الما ہرکی اسباب وحالات 
نین کا وا ا Sut‏ برای سے چند اہ کل آپ کے والد 
صاح بکاانققال ten‏ ے اوراچھ یآ پک ع چرس لک py CULES‏ اش جانا 
ےا بآ بک گرا آپ LLLE‏ سے مین اس ولا تکووو الک ی ہیں 
tle Sly let‏ جا تا Cele‏ کے اترا دو میس انا ی رومیوں سے 





3 
جواب(۴) نو جوا لی بی مم ںآ پک ابات دارگ دیات داریی او ربک دار یکا شروک گیا ۔ ای شرت Pre‏ 
ہوک رعر بک ای کش ریف اور borg‏ نون پا بی خد بے انی جار کا ظا مآ پ کے سپ ردکردیااوراس 
by bE CuI‏ کے اتج انام دیا۔ 
جواب(٣) her”‏ 
te Bee Uae Wee”‏ یں د یچھا مان خد اتال نے دتا 
انا نک ہی توں ie‏ ے اورا sebat tne Sie tA SA‏ 
Se‏ کے زا کی a‏ ے انان نے خاک te‏ ہے۔ ای لے انان کے ول بیس دای 
fle Fe‏ وراک داے بی عحبت بی محر فت ابی ے۔ 
Mert‏ 
7 کر e Su‏ انا نکو انی عبادت کے mE‏ سے من عبادت 
Mey VY‏ ے بلک دوسروںل ےکا آنا کی عبادت سے سخ Ural‏ کےکا مآ ناء مال با پکی 
ضرم تک رناب سے م کی عم دت ےاورا Us be‏ مخ دم تلق ے۔ 
N a‏ 
a‏ بش > گرلی. oP‏ 


۳ 
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aft 
Be Ved oyeg cre T che ds BWI ) الف‎ 


oe 


مصاور: «th > bbs‏ مانا > آناء سوناء بنا » بڑھنا »> e ED e th‏ مٹھنا 
ب) ete eo te e‏ سنوارن » ety CE‏ توت 


افالام: c Nye c ay c ob c a‏ جک c‏ ول c‏ نول 
©( واےر: سب c er c‏ رص c‏ خا ل c‏ منظر c a c‏ تس c‏ روں) 
مت ا ہاب c AA yo c‏ اض c‏ ماا c Pw c we‏ معلمین Cla c J c‏ 


Jia 

ELFLA‏ تی ںک رن _ ا صطلاں شع میں ع زل ان اشعارکوسککتے ہیں جو ایک وزن اور 

یک بی تاف س ہوں۔عمزل کے پیل شع کے دونوں ein ife‏ شع ALP et‏ 

وا ےش ر کے بی صر قا فیک Ge‏ اس میں کی Peek Sue Geter‏ 
زح کت ہیں خری شع میں ir‏ استعا لکرتاے۔ا سکو شع کے ہیں۔ 

ززل کے پرشع رکا مطلب جد اکان ہوتا SE BI Sor ota Spike‏ 

کی کی ہیں اوراسی UMA‏ کے ہیں کی کی خزل می صرف دوین بی اشعا کل Auten‏ 

Ut کت‎ PLE 





غ لکا سب ےا ہا شعر Pen‏ شاہ بی تکہلانا سے غمزل میس ر دیف نہ موں اورصرف تق غے 
FIM‏ لوغر رڈ ف کے UL is peel fost‏ سے نز لکی be‏ سے اس نوز لک زین 
7 

PERG لے اس کے مضامین یں کی ز یاد وتر فار یکی بیتقلیک‎ e wb ftw 
وعظ اور اغلاق‎ 5B  فوصت بعد کے اسا اہ نے اس میں‎ AE Ee رز لکوصرف 3 مضا کیک‎ 


ot‏ کےعلا دہ متا شر کی :مایخ اناف زت ری کے تاق ار he bee‏ میں داش کر رے۔_ 
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مز لکی زان شی ربین وشت مون ضروری ے E‏ الف ظط اور تر LL FHL‏ جا یں 
غ زل کے اشعارکی داوم A‏ ےکم پا او زیادہ LAM Mig‏ نز لی کی یکی 
-ui‏ ڑل اردوشا ع کیاکی سب inhi bolic‏ صن شی ج ۔ 





PINT, 
OA 


G وہ خی زعگی نر‎ Goa Sie E UU 

زان کے BAU‏ خاتے بآ د ہاے۔ Kok irk Site abn‏ موادم 

Se ے لور‎ WLIO SU Le Ded nels AS نی نآزا ی‎ ea 
زندکی رشن ہو جات ےکی د مایا موی ے۔‎ 


OTS سے کہو اس کی راہ‎ oe Be تہ وی کی‎ bey Se دہ‎ by 

-e سے دو چا رہوناپڑنا‎ uit Ali, ںک ہآ زاد کی نما طراس کے دلوا نو ںآ ہک‎ LV 
5ئ‎ FEL Slit out کیا این بھی ساتھ‎ BEVEL حصو لآ زاوی آسان ہیں۔ اس‎ 
ہی ںکہ اب تہاری‎ Ln be قآ زاوی کے متوالوں‎ d Me Doi, tT 


مز ل تریب گئی ے تم اس راہ کے ری ہویش سکی منز لآ ز اوک ے۔ 


STA ST پر‎ uth Ux بر کی بن بے سے‎ C F w 
eend ںکآ زاو یک فاا قد رن نک کی ے کے بہاراۓ شاب پے۔ ای‎ LO 
2 Puritan FTI جب‎ LoL یےمنزلنقصود چندقدم کے فاصلہ پر سے لکن اس منزل‎ 
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دی لیجنڈسکول آف ایجوکیشن 
el‏ کے مشاہ ے سے اہ رھ اک ہآ زاوی ضرورحاصل موی کان تول EE‏ کر علوم ہو اک بھی منزل بہت 


رورے۔ 





کی کی بام رب میں جات ی شی امیرواروں میں کیل b7 E Fer‏ 

PUM یں ایی‎ e be Phe MAU IL STL 
Pend Sokari رکا‎ Pb لقصو وتآ ز او یکی‎ tas _ ہیں‎ LIPL کم ووو آزادی‎ 
Lyka ve Sse Wel AT ہیں ول آزادی‎ LT 


اع راک بے اا تا Bil‏ کہ ہے بلا کی ترے عاشتوں کے سر آ کی 

Sele ly AG بلا زی‎ Tbe WA ںک خا تک نات نے انا نکواشرف‎ ELH 
faee سیا انس‎ begs ہرایک سے السا نی تک‎ ApS ng کے اوصاف اب نے آپ ٹیل‎ fs اورصب‎ 
ےدک ہے۔‎ efor ہی‎ bee جنہوں نے اپنے ولوں ٹیل نال کا‎ wid ux 


Wd 
بھی نہیں‎ fh اس ترک عحبت کا‎ of مر میں سودا بھی ہیں ول میں تمنا ہی ہیں‎ 
راوحبت‎ G2 bese ہے دل می‎ bn سے جف ن مبت رٹ‎ ISL 
سے یس نے‎ eA موتا ۔اب دل ے تب کا خیال کال دیا سے کرای ہا کا اتپا رک ںک‎ Ah 
„unt کے در وس سوا لپن رکھی جا‎ et nh ہو۔دل کے پا تو ں‎ pF 
ÉE ناز سے اٹتتا‎ of ose س جن اس‎ UI, تہ‎ E Js 
yee اور اہول 270 ہر ےجو بکومیر‎ Um وں‎ Vera er paw ہے‎ oe زان‎ 
MEFS چاسکت‎ tee کے پانتھوں میور ہوں میں ا غل‎ bet we ad 
tibet 
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دی لیجنڈسکول آ ف ایجوکیشن 
wes f bye‏ £ اے دست !اب جھ سے تری Au‏ جا ËE‏ 
را کے ہی ںکراے میرے دوست !عبت اود ہہ بای ا ہے احا ی میں جن مل ہم با فرقی ےت ران 
cn hes Wl bet‏ دوست مھ Ft es tlt! Sher‏ خہایت نادال 
oun‏ سے مب رادوست تاراش u‏ اور ا کی ea Fut‏ 
Mis OF ard‏ اور تم بھول L‏ ہوں کے ایا بھی نہیں 
cert oy‏ ے کوب !ہے کے عالات NEB NSE‏ ےک میں GLP‏ جملا جیا 
ہوں۔ جم سکی وج سے میں AH ISE‏ سے ے میس Ai SEE‏ یکاہ مطل ب کر 
Gua u‏ دیاہو۔ 
Sb ere el Gy bi‏ ٦ج‏ غل میں OY‏ ن Fut‏ نہیں 
را یق کے Pusey‏ ے کر وس ران کی use. wa‏ میں نا موی 
F SMLI P‏ ران جیا Fa‏ ن ذپال» رار اچ داراور بلنر متش عرموچھوئڑیں۔ج سکی جج 


Ze Pi liea‏ ے۔ 





ety‏ کےجابات: 

جواب(١) Ske Ope Bw h eH LABIA‏ 
ممافروں سے مراددو را ہگ ہیں جورا ہآ زاوی رن رم وکر ا منز لقصو رک ہاب انتک esed‏ 

ںان مسمافمرو ںکوآ ز اوک کے مت ا کہنا ھا گا _ 

جواب(٢) SOV‏ دو ی غر ل LOL‏ احا بک شع بیس احہا بک ع مو کے کے or‏ ا موی طلا ری 
ہونےکاباعث فرا ق کی vex bard‏ میں فراقی جیما شی shall Abies‏ 


رٹ شا رم ور ہو نے یی FAUVE‏ 3 ےب 
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دی لیجنڈسکول آف ایجوکیشن 


جاب( ۳) بقول شا ۶: 





ات سے بات بای یں 
روز پاس گیا گرو مم ے 
درج پالا شع رکا مطال کر نے کے بعد ےہا جا تا ےک عاشق مفوق کے باب یکلام سے ایی ہت کی دنا آباد 
den‏ ں۔ جب فہاتہ محبت کے بیان O HE‏ موق ز بان Cb Wr‏ پارا لے WHEL‏ ےکنا ےک 
uly‏ ت میں تو اس محب تکی denis tod SAA Ga‏ ہیں ۔ ان بی ee‏ 
نے مرک اض sput‏ سیت ایں۔ 


دی لیجدڈسکول آف ایج وکیشرن 


لیجنڈس سکول اف ایجوکیشن 


Mem Arn” ۶‏ 
م کے شبروں میں اک شب رکا سے ہے قصہ 
ر ولوک یں سال جو fE‏ سے 
یش عراف ر الابما نکش تر UPL MSE be Ye‏ میس ایک 
ایی شک یہ وات iP he‏ اور موت سے ے۔ پیا ہوا اورم ےک سل ای دنا 
شس ت امت تد قا م bes‏ 
نور میں جٹس کے پراک چ bbe‏ سے 
نا ے اس میں کی تے ارس بدا 
ere‏ یآ نے اور جانے کے چلر ٹیش اہی انیا نک 2M‏ ڈوب ہا 
ye‏ نے جانے RL‏ ایک ام ر etnik‏ 
A Le‏ ایا Ub bf‏ کر نہ bx‏ 
ہر بک شی مد ہر دوا UF bile‏ 
وی ای موت اورزتر یکی اش میں plete PECAN‏ 
کے fe‏ رد کی اور ہرایک دوااستعا ل کی ۔ رمک علا کرای کا کو کی علا فا کر ومنر 
ا 
وہ سب جو 423 انان و کنات میں تھا 
کیا تام میا ریب و دور جو ے 
کی ان و فاي2 EE‏ 
اورنزدیک PL‏ علا )کا AML‏ ے گے _ 


لیجنڈس سکول آف ایجوکیشن 
طلب کے کے سب کو زر کر دا 
کر را کو چو طور یا وم ہو کے را 
tnt RIEGEL act etfs RAFE‏ ے 
ووک ہےر پتاے۔ 
J‏ نے g‏ ے توب باپ ین y‏ 
ر FE.‏ دور u Ad Ub‏ 
اخ رالا یمان ther ttt‏ سے ا کا e‏ لیااورا ی کے مرتے 
SUR G25‏ 
ہر ایک رتا تھا زار و قطار ھن سن کر 
پر سے ٹن ک ول ر ار شر ہوا 
چ وی ا سکومو کی رتا ھا اور ےک یآ و وز اری اور ات کا حال BOE Fa‏ 
زورز ور Bbc‏ 
وہ سید پیٹ کے "تا تھا پار پار sy‏ 
& ہوا ای چ R‏ کر ہیں سب کو 
شا کے Sut‏ بنا باپ کم یس رور پا تھا lash‏ بیت پیٹ د ہا رتھا او رکبدر ا SG‏ 
ا ےر ے با پم سبلو ہے سسہاد میلو ڑک رکہاں جار bone‏ جہاںآپ جار ےووہ 
تہااورسنسان ے۔ 
UY‏ تہ دوست نہ مرم ول مس 
اندعیری کو GF‏ ہی کے رہنا سے 
ا رو کے رو ےت ke KLIS‏ ے با پآ ei‏ ڑک رای چ 


لیجنڈس سکول آف ایجوکیشن 
جارے ہو چہاں تاوف دوست ہوگا اور ےکوی Se‏ نے والا موک و ہاں ایک ان تیر SAI‏ 
Le,‏ لے موی _ 
bb ths‏ جہاں سے نہ روق کا Í‏ 
Ub:‏ ہے جیری کیک ر ےکی خوددی tr‏ سے 
Lule tere‏ ا ete‏ ا بب ون 
جار سے ہیں جہاں تآ SAR SL Fuses ble‏ پ ب بیت ہے 
مر فآ پ ری ہے گی یش صر فآ پ لوی biter‏ 
ہر ایک چ زک تس کے épit‏ وہاں 
bf‏ رو کو نہ ET‏ گا ایی دا سے 
ٹا فغال ںا کے باپ Se le‏ ہا ںآ پ برایک Ee FEZ‏ 
وال پر Tb Gelb e‏ کے پا سآ تن گا۔ 
غریب کی کونی ESE‏ جنازے میں 
اور سے ور نظ کو بھی ساتم Fi‏ 
افر الا یما ن کے ہی کہا امیر وی کے جنازے میں ایک نر یہن بھی شا ل ت 
BWA Seal‏ 
PHA LUG Tes‏ پیٹ کے باپ سے و چھا بہت ی ساد سے 
مار ے گم لے جاتے ہیں کیا Um‏ 
جب ا س غر ی بآ وی کے سے نے رونا یناسنا و ا کی کے یس VMSA‏ لے 
نے اپنے با پک طرف م زک gy‏ اسے میرے باب کیا ای جنا ز ےکو مار ےگ لئے 
جار ہے ہیں۔ 


لیجنڈس سکول ١ف‏ ایجوکیشن 


کان الات 
جاب )1( 
شا عراف الا یمان dupu d Ta Ali‏ ہے۔ 
ٹراہ اہی چگ سے ite UY‏ سے Lor‏ رم ہوا Sipe‏ 
اتر یری سے جہاں شرکھاناء نہ ای اور ہج یکوکی روق tn Sha tpn bu‏ 
be‏ قروا ےی بر واش تک ناپڑ تا ے۔ 


QET- 
ہا س اس ن ےق ر کے‎ RA LE GE ریب کے‎ 
SSSA GI LC NG وہ حال اس ےکک بھی‎ rte 

جس میس ماتا تہ ہف تروق اور ہد یکوکی مددکا ردا کک an‏ و رن دتا 


(Pte 


Se te but طنرآخری دومھرتوں‎ (re Faye 
bead SSF EY 


4 ape ھا‎ end 


لیجنڈس سکول h T‏ ایجوکیشن 
خز لیات ماپرمتاوری 

AIP 
unt نا‎ eostet ہیں میں‎ th: Ste STS انی‎ 

خزل کے املع یں شاعرعابدمناودرگی L‏ ںکہ جب کی می AFI‏ 
سےا ےآ پکود بیت موتو کے Se Te We WN‏ بن رموں ۔ می a‏ 
tele bbe Ub OF‏ ے جب میس ول کی اندرو نی نظ ر سے و بیت 
-us‏ 


Hor ے ےہا ںآ‎ res beth GAL See wut 

شا کے ہی ںکہ بیس نے اس ددوازے پراپنا HAI‏ پچیلا با جہاں bie‏ 

SE‏ تھی دا یش BI‏ ہیں ۔ج٘س دروازے کیک مرا داور یں مون Sle‏ دروازے ر 

شس wet GIS PEI FL‏ کے دروازے سے UU GASES‏ 
tT‏ ے اور SAS‏ ہو ے۔ میس نے بھی miter Sas‏ 


fh‏ ہوا اڑا کے kL eb pe‏ با ہوں اور حا سے ٹو ٹا موا ہوں میں 

عابدمنادرگی کے ہی نک جب ایک پد درخ ت کی tie‏ برک رتا ie Ale‏ 
ہوا le GF‏ تے Ai‏ نے جا پی Pie‏ ھی ای J tend de‏ 
رح ہوں اور چچہاں سے محییب تکی Ube tet him‏ کے اڑا Obl‏ ے۔ 


LA‏ سادہ لو زمانے daph) b¥e Ut‏ خوش ہور بات ہوں میس 
عابد تاور ی LU St EL‏ جو جیا Fb UF‏ بج جیا OF‏ 


لیجنڈس سکول آف ایجوکیشن 
be toby‏ یوت میس ای نی U L‏ اورخوشیاں مار ہا ہوں ا نی تجایوں 
ر یشان ہو نے کے میا ے خو مور Unb‏ 


+e 
v y 


Boy dod tiei Æ وو‎ ie se سے ا‎ < 

عاپرمنا ط ری اس ےآ پ be‏ موک کے Sunt Stabe Wt‏ 

میرک با تک ر ےکا ط ر by‏ ے یفاکان کے جھ پش کنا تماد می SIAL‏ 
بات پلک Ye LeRoy‏ 


غرل(۶): 


wr Ad ون‎ ta ےت سور رام‎ Pe: Pte 
Cary سے کاش‎ tS ےکی‎ Pe AES bir Stl عابدمناوری‎ 
La اعت‎ e 
سے‎ genle OF دمر ی تمت‎ Fk کا‎ I سے مرادمتقدرکا‎ 
ہوٹی ے۔‎ PIE اورت تی‎ 


دن جو پیا بھی تو Pere w‏ کے پاول AS SAS‏ کے تہ چک سور 
شا کت Sg‏ ہیں دن اکا بھی نشم SN Pesi SUL‏ 

مت میں خو ی یو ای کے اتی ی مآ کے tt‏ کےسا تھ ہمیشی مآ تے رہیں۔ 

ort Pi Lhe tig سے میرک پار پہ دن مرا‎ vik 
rele LW KA ہی ںکمیری ہار ھی را‎ Zl نزک‎ 


لیجنڈس سکول آف ایجوکیشن 
eI‏ کے بردے سے پا رف لآ Shes‏ کی ا 
fi‏ نہ پا سے ۔ یل tet‏ مول اورھیرادش٠ن‏ جھ پرزورزور سے ہت 
ےکا می راکو ب ا ےآ تا اور برا کا اندرا ی مہرے سار ےم Lenth‏ 
te us‏ ا ا 


اک GP‏ رات x 2 rhe L‏ اک طرف دن کا ez‏ سور 

شا کے ہی کرای طرف رات پر Le‏ تار ے ہیں اورایک چا ند ے۔ 
ن رات کے وفت ایک جا داور ےش رستار tee‏ ورای طرف دن Ke‏ 
ld SPY‏ رح سے ۔گو با صرف ایک سور دنع Sule CG AL‏ اور 
PEZI‏ 


ف رن al ies hte‏ کس نے خرب سے کے بہوۓ د یکھا سورح 

Tee‏ سے مفاطب موک رک ہیں اے عابرا مکی اٹ یری راتک ہو 
UA‏ سور ککا مغرب ےلو ہون نا کن Seopa‏ دا 
یسک مکی راک مون بھی اکان te‏ مکی را تک بھی کی یں مون ن مہرے 
ول ںی کی SET‏ 


مال یعوالات کے ابات 
One‏ 


The PL Te Most وری جب ول کے زو نظ ر ےد کت‎ bok f È 
atgo ede u نے اہ ےآ‎ et 


لیجنڈس سکول ا١ف‏ ایجوکیشن 


(1) Ak 
be LY, شاروس سوا لیر ا ے ابوب کے درواڑڑے جات سے ان نے‎ 
Gn او رس یک بھی مراد جہاں پوریکئیس‎ EA 


(Ak 

ed WL ue tear‏ نموا Se eee‏ رنا ا کا 
مول ب گیا ۔ درد کے Lone LIL‏ وچ“ اوہ لوی »طول ورو میں PE‏ 
لز تکااحہ اک موا کو یہب شا ۶را پٹی تا PU‏ مور ا ے۔ 


(Melk 
LIPE کے ونت بی کے ہو‎ ely Se رات کے شی دای ہیں۔اس‎ en 
بل‎ 


oe 


لیجنڈس سکول ا١ف‏ ایجوکیشن 


یکل ارش دوک شہی 
e‏ 


EL GE اکر سے‎ sa Ë busen 
Sb بہار ا ببھی بادآ تا‎ EY کش رکا‎ ES L EEE 

او س شیک bls‏ بی زیادہ اضاف tex‏ ے۔ جھے وو شہرو ںکی bie‏ بادآ ی 
izidi Spe‏ انا نکود وا کرد بی ے۔ موک Sie Se‏ 
اور پاولو ں کی ستی trie CA‏ مصروف be ben‏ ینو ی وان ہو۔ 
ا ل ن کے تک ےگیت Sly‏ اکوا ورز با ولور بناد ت 


-~ 


alsa 
و‎ a ea B IA دان‎ 

Se LP bse ple IS bE ty JLI کوس‎ buk 
پاش برساٹی ہو۔ ای کی‎ Se NL ieta یردام‎ 
کےتصور نے کے‎ bes ۔ اس‎ É JAL IL bbe 
کے دای یں‎ ty جوز مرون‎ Le Kz tore BSB 
بمو لگ یکن‎ E iw ts Be نے‎ et ol ے۔ ریک‎ Či 
وج سے میس اس ین منظرےمحروم‎ SP Ble مر یعموں اورک کے درمیان ایک‎ 


لیجنڈس سکول ١ف‏ ایجوکیشن 


HS bine‏ م۲ سک می re‏ دیرار نے ans bret‏ برد ےلو 
RSP Se LE}‏ کی مکی ae‏ ۰ 4[ 
GPU‏ یس رد پچھیلانے والا Gor‏ اپنے شباب Tg‏ مو۔ ےیک کی 
des‏ کا رت کر رشن تار ےک ل Siw oar‏ 
teab yo, HIE‏ مس مین من Bofe‏ 


Ag 
er of oft پہ مت‎ Ut ox of 

cosy LO) oe VEAS, EAE‏ تور Ce eI S‏ ہوا 
POL py A‏ ہو۔اوروہاں E Stabe‏ کی ی کے 
ایک پاد پر ےکووطور پر خدانے ایتا جلوہ وکھایا PNIA‏ 
سن چھاڑیی ia WHE ick nde sE‏ مویکو بی 
Rt‏ مو ےیل اق ر فو رتھا یی ےآسمان سے خودجا Ae‏ اہواورائ tig‏ کے ما جے 
رلک ول نک چک ربا ہو- 


kUI, 
an A سسجت‎ JLLS, 


10 EEE 


لیجنڈس سکول آف ایجوکیشن 
شا کے ہی ںکہ یہاں oped‏ کے Bute cd‏ یہاں پا کی زی مرن 
ہیں۔ مہا کین ile Bb‏ ا سے ٹک ےکی بگاتے ہیں۔ Sle‏ ہواآ ہآ ہتہ 
& ہرطرف خوش ب و bie‏ ہیں اورفر څح مجعو مجعو م کر را تیا یکا کے izy‏ ہیں اور وش 
ASLO LS‏ ہے بای مین ری کے SAAB‏ 


-~ 


eiat 

شام Sew Fie‏ سس اکھوں میں سے چام ریگ ولو 

HSA bie È‏ ہی ںکہ اس مو نکی شام کی کو Ux‏ نے متا اور 
ا اب ے۔ بے با ج کا ایی Bt Fo‏ ہے۔ بیہا SCS‏ چک دک الگ 
ی نظا رہ bee (Get SCH UA‏ ینو ہی جنت اپنی 
Bz UR‏ موقد م قرم a8,‏ نے ا ںکوججایا ہے۔ پہا کا پر y‏ شب ویر ہوا اور 
ete‏ 

sL eW 

چاپ() 

موم بہار ble Gee ul‏ میں زیادہ ضاف tox‏ سے۔ مرو ںکی uw‏ 
کی کہ اسان د thet‏ سے ۔ موی بہارکی تا زگی اور پاولو ںکی SLE CPE‏ 
مصروف ed IG eee bys‏ یہاں کے سکراتے ہو Lotte‏ 
aL‏ بہہاں کی فضاکواورز ہا دنور بتاور BULL bY Pe‏ رتو رای 
tx‏ کے دا نے ای پر ان لو رکی پار برساٹی ہو۔ 


11 نے‎ ENC ed 


hated‏ سکول آف ایجوکیشن 
(Malk‏ 
te ihe Uo toi‏ ہم کی نظ رجاف ےو چول کر کے 
مو ےنظرآتے ہیں اور چہاں کی d‏ سے وہاں ان WA‏ ںک یکوشمب وکا Se‏ 
tl‏ ےننس hrith ME bs tl‏ 


(PAR 

gE G‏ خواصورکی tbe ad‏ جن کاک ھا جانا ے۔ فرت نے 
اس یلو خر SE id ae ie pes tt a Ot beer‏ 
OAS‏ سجایا ہے ا عر نے پر S‏ ویرک شان قرا دیا ESL Gl‏ 
گو ewe‏ نے سھایا ےی ای چ Wel‏ م دنک tel‏ ہو 


(PAR 

bite ne pe ہر بند کے‎ tren وہ صت شع ری وہ‎ rie 
دومصرگو کا ردیف وتا شلف ہوتا ے_‎ Blyth nd Aa SFE جا رمصر‎ 
۶ری کے کے موز وں ترط رز اظمارے‎ tyke IL ety 


12 ما نے‎ deni ed 


لیجنڈس سکول ا١ف‏ ایجوکیشن 


شر 





GAJ} 


E NON a 

FIRS roe اك وړول کی مہا لف اوراشطراب‎ Ut ye 

Feb bub ر کے خوا رو ںکی‎ A کے شی زو‎ WIFI SELLA 
Eb Se اورخوشخال ڈن دگ کشر وما‎ bby ob خاو ںکوتیق کا‎ 


برت by‏ جن کا اس JŽ‏ ہو ول اس AIM Jobe‏ ے 

Fut وچ کو بکی‎ wt کلک چا ہت بای‎ eet? 
ہیں ا نکی وجہ سے می تپا ر بت‎ bfi مر ے جوب‎ PR اور رک ا‎ 
ہے ای لئ بیس چا پتا مو کو بکوطل بک کے م وش مکی‎ tun ہوں اور یکا ا‎ 
شتام ر ے۔‎ be فیا دکروں ناک‎ 


of‏ کےکٹہرے میں پھر SSSA‏ ہو رم Alioth‏ سے 

خر LESS te PULSES ALN‏ نے بھی جم ہت 
کیا ہے۔ جس رب جم bt Ate‏ اىی طر می ute I‏ راتان 
سنا کراپ بوب AAS Gwe‏ ۔ اس رت برای bse) tr‏ ے۔ 


a AY کے ا مو جو آ زا وکر‎ A ل‎ Mal 
7 کی‎ AIR bet enable Gest Ae 
ےو ں کی زی رس ساب ےکی‎ TO SPOS eae صن کی‎ 


13 GS ph Bea Pees 


لیجنڈس سکول آ ف ایجوکیشن 


WAN tba GUE Suey OO‏ ےا ےآ پک کے 
„ushli‏ 


اب کی SES‏ سے ایک سی صورت بی ہوئی یھ پاک تم یا دک بی مر سے 
ریا د کے ہی سک عحبت کے مرف میں می اس موڑ بر پیا ہو ںکہ جہاں اضر دی کے 
علا وہ TA GAA‏ اور چہاں ول اضطرا بکا ف رمو Joti Be‏ کے ترا رکیل ایک 


Lee کی دہ مین با یں یادکرلوں £2 رے ادر می‎ Se نے کا‎ bas 
Ue ines 


ہے بب ےت E‏ حتف : 


لیجنڈس سکول ا١ف‏ ایجوکیشن 


hi BPS 
we RE ما یٰعالات‎ 


جماپ(ا): 

اول اگ ریز ی لفظ ha‏ کسی نے کے ہیں ۔ ناول LSP‏ ےجس میس 
ای یلہا ییا نکی ہوجو زنک Grist nd deb‏ کے مال بج کرت ے۔ 
ناو لفن ورال Ei odie‏ یکی ت جما نی اور تو کان سے اس WE‏ 
انان بی ہے ہیں ۔ ایک ایکھے ناول یس eT‏ لا زی ۓ ہے ناول ایک خیال سے 
giy GL rb, Luz‏ ے۔ ناو لک ی ن مس گے روعا یء 
bo Ee‏ ناولو کا ۔ Se‏ مھا شر وخی کن تھا _ رف 


رفت ناول ہرسی موضو رع ری ج کی _ 


(rk 

Sue ot‏ واا و ئ٢۲‏ ور۱۹۱۳ Zh,‏ راج خھان یش مون ۔آپ کے والد 
کانام ڈ ا FS,‏ ڑاتھا۔ جن کے ما رخ اورایک ME‏ گور ینک ملا زمرت AL‏ 
یس کو Besa eid SHEE‏ ان کم و نچچھ میں بی SMG‏ او راع 
So?‏ ےکیلے لا ہوررواشہہوناہڑا۔ 

کین E‏ رکا ران ن کے متنا میس شا عر کی جات ز اد تھا مین اپنے 
استادد ینان تر شی L‏ انہوں نے شا عرکی تر کک اورت کی طرف Lrf‏ 
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لیجنڈس سکول آف ایجوکیشن 
جا ےڈاء می سکرشن چندر ےآ غ ری MW‏ خانہ کے ساتھ بو پک کا SUMS‏ 
کارب ےی رس اقا لر گے _ 
ناولوں سآ پک ر زکرم ع ہہ صاف اور بر ا ےآ پکی ناولوں میں انر اوی 
زندگی کے جذ بات اکرو بش نظ رگم رتے ہیں ۔آپ انی ناولوں میس ز مان ای Mos‏ 
Aft Py‏ کےا ہے جذ باتک UL SAMS‏ 


CP) AR 

Lis oS کامقا ہدیا‎ LG Ln ےپ کی اک ایک‎ und! 
نے‎ uyl UP ےکیا میں اور اران لو یھ بی خوبصورت اظ رآ ہا ے۔ ای‎ ET 
یلوں پآ پا ےآ مرا‎ pest FOO کے مد متنا ل‎ pry te wt ky 
ote te لے کے روم‎ Suz و پھ بار یلوں‎ 


جماب(۵): 

کرشن چند رکے Sou Siti Ho leh‏ بہار یکا علا جکر ےکی 
ye‏ نے ASE‏ ل کیا تھا لک مک نکرشن شا EVA nt‏ 
ttt‏ مصروف HIST Gr‏ ٹیش را کمارنے ان کا وز ہآ پادک چات PYJE‏ 
ڑا یکا با عث ب کی او ماراماریی می لک مک ulin eho‏ ک ےکیٹ Le Fe‏ 


6 GS ph BD hea یس‎ 


لیجنڈس سکول اف ایجوکیشن 


ETAP Wy Lr 2S 
کےجابات:‎ ey 
CP جراب(‎ 
-Ë نے والوں ٹیل در ذ یل اد یب شائل‎ y نز راج کےساتھ‎ 
Wow الف )سرا‎ 
eFC 
)پار ےال‎ 


اب( 

نزار کے خیال می EL EL bY PICT‏ یہ لادتے Oat‏ 
اکل بو by tore SELL‏ کے ASA‏ سے pieci‏ 
کے مطاب کی ایک ضمون میں PSL EE‏ ے۔ 


بحاب(ءے): 

2 پک میرک اور گرا نکی ز با لیٹس جہومماورے استعمال ہو‎ ou نم اجک‎ Or 
یں دہ در ذب ل یں‎ 

الف )ی کے ار ےلو تی ےمد شا 

ب ) ٹا تک لیا تی کے ڑا 

Tia Pam )کا ںکا‎ 

د) ھوں کے سا Te PTE‏ 


17 GS ph BD ےھ‎ Rees 


لیجنڈس سکول آف ایجوکیشن 
و) گے bye testy‏ 


(Dik 

نزات کا ریک انول تھا۔ چوڑا نکی وجہ Be‏ معلوم بہونے لگا تھا۔ دن جن 
n‏ حا و ل کا تھی نظ رآ برا کے بی ن کا JF‏ ی7 EE Se bat‏ پیٹ اسقدر بڑا 
LG‏ رہن با نہ ln Fb Me Se‏ پالوں کے !خیرت SUL‏ 
bal Acs‏ گھوں کےا وس سا فک ی ch‏ 07+۰۳ 


is EEE 


لیجنڈس سکول ١ف‏ ایجوکیشن 


bbs 

کن الات کے جات 
(uel‏ 

مرزا ال بک اردوخط GA Wala‏ خوط وکا ہت shih Sle‏ 
رای oe Ut bee te‏ بھائی بی را etl‏ 
سے رو کر ute‏ کے E of bw‏ ۔ اور شورع ball Gee‏ 
LS‏ ہیں۔ انا مطل بت رب کر ےکا IPL ah‏ ے کے د NELLIS‏ 
یت پا سوال و جوا eB SIME WOT HANG LAL‏ 
Dt:‏ ےکآ رح PF‏ ےکرک ماطف اندوز ہو UL‏ 
AR‏ )1( 

ارے دوست !کیا بات سے اتن نامو ی AIS UL‏ ےکوکی خطا beri‏ ے یا 
تم یکس Sn ee‏ وج ےم ENR‏ ےر ے مول دوعحبت 
Mile at‏ چیا ہوں کن مراب سے i‏ رہن Suse Det IZ‏ سے ن مکو می ری 
پر نال یکیوں ۶ز ise‏ خو اکا ظا ر SAL‏ ےل رر پا موں Suna EE‏ 
Lal‏ ے P‏ نات ق ری بآ رے ہیں An SARC‏ 

ر روش 


sAirr‏ رتا خان 


i9 EEE 


hated‏ سکول آف ایجوکیشن 
خراب(۳): 
مرزا ال بکورام پور سے بے عدعحب تی ۔ نالب نے رام لو رکآ را مکی جک ایا ے۔ 
TE Me‏ پو یکو Ut‏ ےآ را Mle Ue‏ حیات سے تصرف مشا بہت 
گی Wl‏ حا تکوا ےکی شی Hee Wet‏ نے بیہاں Wert GL‏ 
ا 


1 6 





J Fie 
(ul 

Re‏ کے Ws‏ رمضان ج ایک of FO‏ اا ڈرست تا سن وہ رده 
جاورو ںکاگوشت اور UL‏ کا لک رکھا لکوصاف او رخ کک کے ای میں رون برک شر 
ھی اتتا تھا۔ رمضان ج نے اسۓ عم جوکواس بن رکےتمام اسرار ورموزسکھاۓ Ë‏ 
شی ANSI‏ شرا سے والدرمضان جو Biba‏ 
(rk‏ 

eade E kaspika‏ کی تر 
u‏ ےکی اورصاحب ضبت تا ج ب نگیا- 
Cr) AR‏ 

کیک دکان کے سا سے سے باد اگ دنا ال باتک ELE wee‏ 
i‏ باک PVJ,‏ موی تی _ لوب شه جا ورکی AG‏ جے جانااس بات 
bes‏ ےک اس کے ال مو ول رٹم AS dnd! E St‏ 
FATE‏ مہ کا احساس موا جب ا کا ول کی ایی 2 ںکو وک ےکر فر S Ben ee‏ 
Eli rer‏ تمت مھردی۔ 


20 EEE 


لیجنڈس سکول آف ایجوکیشن 

(rJe 

مطلوب et pi‏ ا ییک وچ ede‏ و اورقو تآخز د 
eye nl Gus Sg SS‏ نے اپنے ون میں عا اک شیر سب 
uy‏ زیادہ تمت بو ے ہیں اور چم Va Selle & ted‏ 
027 
جماب(۵): 

Clee ۔ رش ۔‎ Urey 

ki Use AK pn 


حا ور: ا ے ار و گا _ ار ور 
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